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ABSTRACT
We present Spitzer IRAC and MIPS observations of the star-forming region
containing intermediate-mass young stellar object (YSO) AFGL 490. We sup-
plement these data with near-IR 2MASS photometry and with deep SQIID ober-
vations off the central high extinction region. We have more than doubled the
known membership of this region to 57 Class I and 303 Class II YSOs via the
combined 1-24 µm photometric catalog derived from these data. We construct
and analyze the minimum spanning tree of their projected positions, isolating
one locally over-dense cluster core containing 219 YSOs (60.8% of the region’s
members). We find this cluster core to be larger yet less dense than similarly
analyzed clusters. Although the structure of this cluster core appears irregular,
we demonstrate that the parsec-scale surface densities of both YSOs and gas are
correlated with a power law slope of 2.8, as found for other similarly analyzed
nearby molecular clouds. We also explore the mass segregation implications of
AFGL 490’s offset from the center of its core, finding that it has no apparent
preferential central position relative to the low-mass members.
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1. INTRODUCTION
The Spitzer Space Telescope has provided a tremendous leap in sensitivity and spa-
tial resolution over previous infrared telescopes, enabling numerous surveys of nearby star-
forming regions (e.g. Megeath et al. 2004; Teixeira et al. 2006; Muench et al. 2007; Gutermuth et al.
2009) as well as unbiased surveys of entire star-forming molecular clouds (e.g. Jørgensen et al.
2006; Harvey et al. 2006; Evans et al. 2009; Rebull et al. 2010, 2011), revealing most of
the members that have dusty circumstellar material in these regions. Such an unbiased
view has demonstrated that despite the prevalence of the clustered formation environment
(Lada & Lada 2003; Porras et al. 2003), less than a quarter of these stars are found in re-
gions dense enough to experience close approaches with neighbors that would have notable
effects on circumstellar disks (Bressert et al. 2010). The high frequency of clustered star
formation gives insight into the physical processes that govern where and when molecular
clouds form stars (Heiderman et al. 2010; Gutermuth et al. 2011). Therefore, in order to un-
derstand the process by which clouds give rise to young stars, we must compare the structure
of star-forming regions to that of their natal clouds.
The many Spitzer surveys have brought an empirical basis against which we can compare
any new data from an individual star-forming region. For example, Evans et al. (2009)
found 1024 YSOs across five nearby star-forming clouds and improved the constraints on
star formation rates and efficiencies at low and high densities. Rebull et al. (2011) studied
the nearby North America Nebula, expanding the known population of the region by an
order of magnitude. Gutermuth et al. (2009) found 2548 YSOs in 36 nearby star-forming
regions, providing a comprehensive analysis of the clusters’ structures and forming a broad
picture of star formation within the nearest kpc.
Within this context, we have performed a focused investigation of the AFGL 490 star-
forming region. The bright infrared source AFGL 490 (also known as GL 490), which lies at
a distance of 900 pc (Snell et al. 1984) in the Cam OB1 association, has been well-studied
at many wavelengths from near-IR to millimeter. It resides ∼5 pc away from the variable
star CE Cam, an exposed A0I star whose UV emission is likely responsible for excitation
of the strong 8.0 µm emission from polycyclic aromatic hydrocarbon (PAH) dust in the
region. AFGL 490 is a 8-10 M⊙ protostar that is variable in the near-infrared (Jones et al.
1990); it has long been known to have a bipolar molecular jet (Snell et al. 1984), an extended
envelope, and a rotating disk (Schreyer et al. 2006). Another large outflow in the region,
AFGL 490-iki, was discovered 7′ north of AFGL 490 (Purton et al. 1995). One of the first
mentions of a cluster associated with AFGL 490 is found in a paper by Hodapp (1994),
which reported that the cluster was small (45 associated stars) and had a low density.
Most recently, the AFGL 490 region was studied by Gutermuth et al. (2009), more than
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tripling the membership of the region; however, the field of view of the reported observations
truncated the apparent distribution of the cluster.
Here we present an expanded infrared survey of the AFGL 490 region, including new
Spitzer and deep ground-based near-IR imaging, with the aim of fully sampling its spatial
extent. The paper is organized as follows. In Section 2, we describe the data, its reduction,
and source catalogues. In Section 3, we describe our source classification and the products
of our data, including extinction and nth nearest neighbor maps. In Section 4, we analyze
the data products in the context of structure: we find the densest area in the region and
compare it to a previous survey, and investigate the possible mass segregation of AFGL 490.
In Section 5, we summarize our results.
2. DATA & OBSERVATIONS
2.1. IRAC Imaging
AFGL 490 was initially observed using Spitzer Space Telescope’s IRAC instrument at
3.6, 4.5, 5.8, and 8.0 µm on 2004 October 8 (AOR ID 3654656, centered on Right Ascension
03h27m38.60s and Declination +58◦46′′57.7′, J2000) as part of the Guaranteed Time Obser-
vation Proposal ID 6, “Structure and Incidence of Young Embedded Clusters.” These data
were analyzed and presented by Gutermuth et al. (2009), where it was noticed that the YSO
distribution of the region extended to the edge of the surveyed 15′x15′ field of view (orange
overlay in Figure 1). The IRAC view of the region was expanded to 0.51 square degrees as
part of the GTO “Clusters Near Clusters” program (PID 40147). These data were obtained
on 2007 October 23 (AOR ID 21894144) and 2008 March 9 (AOR ID 21894400). Integration
time was 10.4 sec pix−1 with four dithered images, giving an effective integration time of 41.6
seconds. All observations were obtained in High Dynamic Range mode, where 10.4 second
and 0.4 second observations were taken at each pointing to extend the effective dynamic
range of the survey.
The data were initially processed by the S18.7.0 software package at the Spitzer Science
Center, producing standard basic calibrated data (BCD) products. Post-BCD data treat-
ment was performed using Cluster Grinder (CG), a Spitzer data analysis package written in
IDL (Gutermuth et al. 2009). In summary, bright source artifacts were removed, correcting
“banding” and “pulldown,” as well as cosmic ray hits and other transient artifacts. Mosaics
were made at a pixel resolution of 0.86′′ pix−1, with an effective resolution of 2.2′′ at FWHM;
a color image of the IRAC mosaics is found in Figure 1. CG incorporates PhotVis version
1.10 (Gutermuth et al. 2008) to automatically detect point sources using an algorithm that
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robustly isolates stars in fields of varying background emission. Source positions measured
from the IRAC data were compared with 2MASS counterpart coordinates to improve the
astrometric calibration of each BCD image before making final IRAC mosaics. Aperture
photometry was performed using an aperture radius of 2.4′′, with background inner and
outer annuli of 2.4′′ and 7.2′′ respectively. Photometric zero-points adopted (ie. the mag-
nitude assigned for 1 DN s−1 flux in an aperture) were 20.207, 19.452, 17.251, and 17.644
magnitudes for 3.6, 4.5, 5.8, and 8.0 µm bands, respectively. These zero points are derived
from standard calibration values and aperture corrections(Reach et al. 2005), and account
for our reduced pixel size. The field-averaged 90% differential completeness limits are 16.6,
16.4, 14.8, 13.3 magnitudes in the same bands, respectively, with a signal to noise require-
ment of 5 or greater (0.2 magnitudes). These are derived from artifical star insertion and
retreival testing following the method of Gutermuth et al. (2005).
2.2. MIPS Imaging
Initial 24 µm MIPS images for PID 6 (Gutermuth et al. 2009) were obtained on 2004
September 24 (AOR ID 3663104, centered on Right Ascension 03h28m31.6s and Declina-
tion +58◦25′′37′, J2000.0). The field of view was expanded on 2007 October 23 (AOR ID
21894144) as part of PID 40147. MIPS data covers 0.38 square degrees (green overlay in Fig-
ure 1), 0.26 of which are within IRAC coverage. All observations were taken at the medium
scan rate with an effective integration time of 40.4 seconds.
The data were initially processed by version S16.1.0 of the standard MIPS BCD pipeline.
Post-BCD processing was performed with Cluster Grinder (described in Section 2.1). Mosaics
were made at a pixel resolution of 1.8′′ pix−1 with an effective resolution of 4.5′′ at FWHM.
Aperture photometry was performed using an aperture radius of 7.6′′ with background inner
and outer annuli of 7.6′′ and 17.8′′ respectively. The photometric zero-point adopted was
15.35 magnitudes (14.6 from Gutermuth et al. 2008, with conversion for smaller pixel size),
and the field averaged 90% differential completeness limit is 8.4 magnitudes with a signal to
noise requirement of 5 or greater (0.2 magnitudes).
2.3. SQIID Imaging
Near-infrared imaging in J, H, and KS bands were obtained using the Simultaneous Quad
Infrared Imaging Device (SQIID) on Kitt Peak National Observatory’s 2.1-m telescope on
2003 November 8. Four one-minute dithers were taken per position in a 3x3 position raster.
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The final mosaics have a mean integration time per position of 240 seconds, and cover 0.05
square degrees (14′ × 14′, blue overlay in Figure 1), with a platescale of 0.70′′ pix−1 and a
FWHM of 2.6, 2.5, and 2.6 pixels for J, H, and KS bands, respectively. SQIID data were re-
duced using custom IDL routines for ground-based near-IR data reduction (Gutermuth et al.
2005). Those routines include modules for linearization, flat-field creation and application,
background frame creation and subtraction, distortion measurement and correction, astro-
metric calibration, cosmic ray filtering, and mosaicking. 2MASS data were used as the
astrometric reference for distortion measurement and final position calibration. A source
catalogue was made using PhotVis version 1.10, with radii of the apertures and inner and
outer limits of the sky annuli of 2.1′′, 3.5′′, and 5.5′′, respectively, and a sigma threshold of
9. Photometric zero-points were 22.43, 22.42, and 21.83 magnitudes for J, H, and KS bands,
adopted in order to minimize residuals with 2MASS photometry (Figure 3).
The SQIID data greatly increased near-IR sensitivity relative to 2MASS coverage in the
densest area of the region. These data are considerably deeper than 2MASS, reaching field-
averaged 90% differential completeness limits of 17.8, 16.9, and 16.1 magnitudes in J, H, and
KS bands, respectively, with a signal to noise requirement of 10 or greater (0.1 magnitudes).
For comparison, 2MASS is 99% complete at 15.8, 15.1, and 14.3 magnitudes in J, H, and
KS bands. A comparison of the SQIID and 2MASS data can be found in Figure 2. The
median residuals for bright objects are 0.035, 0.040, and 0.045 magnitudes for J , H , and
KS, respectively; the dim source residuals are dominated by the poor signal to noise of the
2MASS detections: 0.08, 0.11, 0.11 magnitudes.
2.4. Source Catalogue
The final merged source catalogue includes data in J, H, and KS bands from 2MASS
and SQIID; 3.6, 4.5, 5.8, and 8.0 µm from IRAC; and 24 µm from MIPS. Where 2MASS
and SQIID data overlap, the SQIID data are used, provided detections are dimmer than
saturation limits of J=10, H=10, and KS=9.5 magnitudes and have a good signal to noise
ratio (here, a signal to noise ratio of 5). If a detection in any SQIID band did not meet this
criteria, that detection was replaced by the 2MASS data in each band in an effort for each
source to have more consistent data. To make the final catalogue, the IRAC and 2MASS
source lists were merged with a limiting tolerance of 1′′, then MIPS detections were included
where IRAC or 2MASS detections existed using a tolerance of 2′′. Finally, the SQIID data
were merged, using a tolerance of 1′′.
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3. ANALYSIS
3.1. Source Classification
We applied the three-phase 1-24 µm point source classification scheme of Gutermuth et al.
(2009) to our merged catalog. In each phase of the technique, we use a unique subset of
the available bandpasses to securely identify YSOs while minimizing contamination by field
stars, extragalactic sources, and local nebulosity. By mitigating bias from reddening by dust
associated with the natal cloud material, we can confidently classify those YSOs as envelope-
bearing protostars (called Class I below, but includes some Class 0 and flat spectrum YSOs)
or pre-main-sequence stars with circumstellar disks (called Class II below, but includes tran-
sition disks). Tests performed on this classification scheme suggest that the likelihood of
confusing a Class II with an edge-on disk as a Class I are less than 3.3% (Gutermuth et al.
2009). We do not classify diskless YSOs (Class III) because they are indistinguishable from
field stars; we cannot reliably identify them using this data set.
In Phase 1 of this technique, we utilized only those sources detected in all of the Spitzer
IRAC bands with photometric uncertainties of less than 0.2 magnitude. Unresolved star-
forming galaxies have a very distinct 5.8-8.0 µm color caused by strong PAH feature emission;
we used custom color-color diagram cuts to uniquely identify and remove these sources.
Here, we also identified active galactic nuclei, which look like low luminosity YSOs with flat
spectral energy distributions but follow unique conditions in 4.5 and 8.0 µm color space;
they can be identified using cuts on a color-magnitude diagram (Figure 4). Unfortunately,
this method does not find all AGN: on average, it is estimated that 7 AGN per square
degree are misidentified as YSOs (Gutermuth et al. 2009), and some bona fide YSOs which
are older or more distant are lost. In this phase, we also removed unresolved knots of
shock emission, which are bright at 4.5 µm because of strong molecular hydrogen emission.
Finally, we classified YSOs as Class I or II predominantly with the [4.5]-[5.8] discriminant
color (Figure 5), which is affected much less by dust reddening than [3.6]-[4.5] (Flaherty et al.
2007). A color-color diagram showing the basic resuts from this process is found in Figure 6.
We applied Phase 2 to those sources which lack detections in 5.8 and 8.0 µm bands,
a common occurrence among YSOs near the nebulous centers of embedded clusters, and
which have high signal to noise detections in H and KS bands (uncertainty less than 0.1
magnitude). First, we measured the photometric reddening of each source by dust along
the line of sight as a ratio of EH−KS using the source’s photometry and the reddening law
of Flaherty et al. (2007). The primary means of taking this measurement was the J-H vs.
H-KS color-color diagram with the Meyer et al. (1997) Classical T Tauri Star (CTTS) locus
defining the intrinsic colors; if the source was not detected at J band, the H-KS vs. [3.6]-[4.5]
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color-color diagram with the YSO locus of Gutermuth et al. (2005), calibrated against the
JHK CTTS locus, was used instead. We then converted the EH−KS color excess to EK−[3.6]
and E[3.6]−[4.5] using the reddening law of Flaherty et al. (2007), facilitating dereddening of
those colors for use in YSO identification and classification via the KS-[3.6] vs. [3.6]-[4.5]
color-color diagram. This allowed us to determine YSO classifications based on dereddened
colors. Also, we set a brightness limit in this phase requiring all Class II YSOs to have
[3.6]0 < 14.5 magnitudes and protostars to have [3.6]0 < 15 magnitudes, which allowed for
another pass at filtering out dim extragalactic contaminants.
In Phase 3, we re-examined the entire catalogue, re-evaluating sources with a 24 µm
detection with an uncertainty of less than 0.2 magnitude. Objects classified as lacking in IR-
excess in the earlier phases but having excess emission at 24 µm were classified as transition
disk YSOs. Those sources which had insufficient detections in J, H, KS, and the IRAC bands
but with bright 24 µm emission were considered deeply embedded objects (likely protostars).
Those sources which lacked a strong 24 µm detection but had been classified as Class I YSOs
in Phase 1 were reclassified as heavily reddened Class II YSOs.
In total, we have identified 360 YSOs with infrared excess emission in AFGL 490. Of
those, 57 have excess consistent with Class I YSOs and 303 have excess consistent with
Class II YSOs. There are 22 sources classified as YSOs with transition disks (with large
inner holes) and 10 as deeply embedded YSOs. For the purposes of the following analysis,
the deeply embedded protostars were included in the Class I count as envelope-bearing
protostars and the transition disk YSOs were included in the Class II count as pre-main
sequence stars with disks. A complete list of the YSOs identified here can be found in
Table 1.
The YSO completeness is nontrivial to characterize, as physical parameters like lumi-
nosity and mass are rendered uncertain by poor constraints on heliocentric distance, age,
and line of sight extinction by dust. By adopting a distance of 900 pc, a pre-main sequence
stellar age of 1 Myr, and the model color-magnitude tracks of Baraffe et al. (1998), we find
that we are complete to diskless 0.2 M⊙ stars. However, we have not identified any diskless
YSOs as members, thus this represents an overestimate of the limiting mass for disk-bearing
Class II YSOs. Under the assumption of a standard initial stellar mass function, we have
detected over 90% of the stars and over 99% of the total stellar mass, modulated by the
fraction of the membership that has a disk (Kroupa 2001). That fraction is expected to be
greater than half. Completeness for Class I sources is more difficult to constrain based on a
physical quantity, as the near- and mid-IR emission from these objects is dominated by the
variable accretion luminosity which is reprocessed by the non-uniform, dusty outer envelope
(Dunham et al. 2010).
– 8 –
3.2. nth Nearest Neighbor YSO Surface Density Map
We present the spatial distribution of YSOs in Figure 7, overlaid on the contours of
near-IR extinction (described below). The YSOs are visually overdense near AFGL 490, as
well as north and southwest of it, apparently correlated with the regions where extinction
is greater than 7 magnitudes. To more easily compare the surface density structure of the
YSOs to the extinction map, we made a smoothed map of their surface density. To achieve
this, we adopted the nth nearest neighbor surface density estimator smoothed over n = 6
neighbors (Gutermuth et al. 2008). More specifically, at each location in a uniform grid, we
calculated the radial distance to the sixth nearest YSO, r6, and then computed the local
surface density following the standard formula: N(n) = (n − 1)/(pi r2n) (Casertano & Hut
1985). We chose a grid size of 9′′ to Nyquist sample the shortest r6 distance centered on each
YSO. The typical (median) r6 is 70
′′; given that we used an adaptive smoothing technique,
the effective resolution varies at any given point. The range of surface densities in the map
are 0.03 to 250 YSOs pc−2. Figure 8 shows a contour plot of the final surface density map,
with contours increasing at intervals of 1σ (σ = 50% in the case of n = 6, Casertano & Hut
1985) from the next highest level overplotted.
3.3. Near-Infrared Extinction Map
In order to characterize the structure of molecular gas in the region, we constructed
a map of near-IR extinction from dust using the combined SQIID and 2MASS catalogue.
We achieved this by computing the mean H − KS color excess of background stars (fore-
ground stars are filtered via iterative outlier rejection) relative to an assumed intrinsic color
H − KS = 0.2 for the nearest 20 sources to each point in a uniformly sampled grid
(Gutermuth et al. 2005). As with the YSO surface density maps generated above, we adopt
a grid size of 37′′ for the extinction map to Nyquist sample the median r20 distance of low
extinction, and thus high density, field stars. Because of the diminishing brightness of stars
at higher extinctions, the adaptively smoothed map loses some natural resolution in those
places (r20 ranges from 33
′′ to 129′′ Gutermuth et al. 2011). The final extinction map has
a range of 0 to 19.8 AV (magnitudes). The incorporation of the significantly deeper SQIID
data into the near-IR catalog resulted in a much higher fraction of YSOs detected at H-band,
causing spurious extinction structure in the map where high IR-excess sources are found.
To improve the quality of the map, we removed all Spitzer-identified YSOs from the cata-
log used to make the extinction map (Figure 7). Upon visual comparison of the extinction
map, which shows gas structure, and YSO surface density map (Figure 8), which shows the
structure in the YSO spatial distribution, the similarities are striking; we will investigate
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this similarity in Section 4.3.
3.4. Cluster Core Extraction and Structure
Figures 7 and 8 reveal that several locally overdense groupings, or cluster cores, are
apparent in the smoothly varying spatial distribution of YSOs in AFGL 490. We isolate
these cluster cores following the methodology of Gutermuth et al. (2009), summarized below.
We began by connecting all of the YSOs to their nearest neighbors through a unique,
unified network of lines such that the total connection length is minimized, called a mini-
mum spanning tree (MST, Cartwright & Whitworth 2004). Every point was connected by
the minimum distance between the next point to form a “branch,” similar to the way the eye
connects points in a constellation (Kirk & Myers 2011). It is worth noting that the nearest
neighbor distances analyzed in Section 3.2 above are in fact a degenerate subset of the MST
branches (Gutermuth et al. 2009). In other words, a sizable fraction of MST branches con-
nect nearest neighbors and are double counted in the nearest neighbor distance distribution
above.
Once the MST was constructed, we defined cluster cores by adopting a threshold branch
length, Lcrit. Any connections longer than this length, we erased. To avoid choosing an
arbitrary length to define a core (Schmeja & Klessen 2006), we used the algorithm defined in
Gutermuth et al. (2009) to determine the threshold length from the cumulative distribution
of branch lengths. First, we plotted the cumulative distribution function (CDF) of the MST
branch lengths. The CDF can be approximated by two intersecting line segments; one is
steep and the other shallow, corresponding to the denser and more isolated areas in the
region respectively. We assign Lcrit as the branch length of the point where these two lines
intersect. The CDF, overplotted with the line segments and threshold branch length, can
be found in Figure 10. We adopted this technique because it robustly identifies relative
overdensities among the YSO distribution. In essence, we have traded away the systematic
grouping ambiguities that accompany the application of strict, uniform density thresholds
(e.g. Evans et al. 2009) caused by incomplete membership counts (uncertain disk fraction)
and heliocentric distances, in favor of a relative threshold definition that references the
lowest density YSOs observed, and is thus prone to uncertainty from a limited field of view
(Gutermuth et al. 2009). The expanded field of view of AFGL 490 presented here should
address that uncertainty. We also adopted a minimum membership threshold, Nmin, among
the isolated groups to reduce the likelihood of statistical fluctuations inducing false, small-N
groups. Therefore, we define a cluster core as a population of stars numbering at or greater
than the minimum membership limit connected together by MST branch lengths shorter
– 10 –
than the threshold branch length as measured above.
We find Lcrit = 0.319 pc with the above technique; under this threshold, we iden-
tify only a single, large core with membership greater than the adopted Nmin = 10
(Gutermuth et al. 2009). This core contains 219 YSO members: 47 Class I protostars and
172 Class II pre-main sequence stars with disks. The core makes up 60.8% of the region’s
membership. It contains 82.5% of the region’s Class I population and 56.8% of the Class II
population. Because of the relatively different durations of the Class II and Class I evolution-
ary phases, the ratio of the number of Class II members to Class I members is a proxy for the
relative age of similarly observed regions. The AFGL 490 cluster core has a Class II/Class I
ratio of 3.7 (smaller than the regional Class II/Class I ratio of 5.3). We draw a convex hull, a
polygon whose verticies are the outermost members of a group of points, around the cluster
core members to define the cores area and size. Because of the nature of the convex hull, it
was not capable of tracing the unique shape of the core; visually, the hull encompasses four
extra sources that are not included in the cluster core.
It is interesting to note that whenNmin was reduced to five sources, three other overdense
groupings were found in the diffuse area surrounding the massive cluster core. However,
these local overdensities had insufficient membership to allow any statistical conclusions,
and subsequent analyses will focus on the main cluster core. We report the position and
membership count of all cluster cores in Table 2, and all cores are plotted in Figure 11.
4. DISCUSSION
4.1. Nearest Neighbor Distances
We present the distribution of YSO separations in Figure 9. All separations are mea-
sured to the nearest YSO regardless of class, then are plotted separately by class as well as
together. There is a clear peak in the Class I separation distribution at 0.05 pc; the Class II
distances peak at 0.035 pc, but have a much broader distribution than the Class I separa-
tions. This could be an effect of a subset of Class II YSOs that are dynamically evolved and
have moved away from their birth sites, partially erasing the primordial configuration we
see in the well-defined Class I distribution peak. The two-sided Kolmogorov-Smirnov null
hypothesis probability for these data is 10−24, indicating that it is extraordinarily unlikely
that the two distributions were drawn from the same parent distribution at random.
The nearest neighbor peaks for both classes, shown in Figure 9, correspond closely to
those found in similarly aged nearby clusters studied with Spitzer. In NGC 1333 (Gutermuth et al.
2008), all YSOs have nearest neighbor distances peaking between 0.02 and 0.05 pc, both sep-
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arately by class and as a total YSO count. While the peaks found in Gutermuth et al. (2008)
are similar to those found here, the Class II spacing peak here is not prominent compared to
the larger distribution. In NGC 2264, nearest neighbor distances for Class I YSOs peaked
at a distance of 0.078 pc (Teixeira et al. 2006), but the study ignored Class II YSOs that
appear mixed among the protostars.
4.2. Comparison with Gutermuth et al. (2009) Cluster Survey
With our expanded field of view, it is clear that the region is much larger than the
area studied by Gutermuth et al. (2009). We have also increased near-IR sensitivity in the
densest region. Previous coverage of the region was only large and deep enough to reveal 161
YSOs; this study has found 202 new YSOs (34 within the original field of view) and rejected
three YSOs from the previous study, with a new total of 360. Some YSOs changed class
from those by Gutermuth et al. (2009) considering the addition of new data. Five objects
previously considered deeply embedded protostars (2, 5, 7, 8, 9) are now more confidently
classified as Class I members, but in terms of the analysis by Gutermuth et al. (2009), this
does not change the overall classification, as noted in Section 3.1. A small number of objects
switched class from Class I to Class II (25) or vice versa (91, 130), since they lie close the
color boundary between these classes. For similar reasons, one object previously classified
as Class II (148) is now considered a transition disk YSO; two Class II YSOs (51, 151) are
now considered photospheric (ie. non-excess) sources; and one transition disk YSO (156) is
now similarly classified as a photosphere. Those exhibiting no excess emission are rejected as
high confidence members, as they are most likely field stars, and are thus not included in the
analysis presented below. We have increased the Class I count by 58%, from 36 to 57, and
found the region to contain 2.4 times as many Class II YSOs, an increase from 125 to 303.
While this changes the region’s Class II/Class I ratio from 3.5 to 5.3, the ratio within the
cluster core increased only slightly, from 3.1 to 3.7. The differences in YSO counts between
Gutermuth et al. (2009) and this study can be found in Table 3.
Gutermuth et al. (2009) compared physical size by measuring the effective radius, Rhull,
defined as
√
(Ahull / pi), where Ahull is the area of the core within the convex hull drawn
in Section 3.4. With the expanded coverage, the region’s effective radius is now 5.36 pc,
2.9 times larger than its previous radius of 1.84 pc. While Gutermuth et al. (2009) does
not include large nearby clustered star-forming regions such as Orion or Cep OB3b, the
AFGL 490 region is considerably larger than the Mon R2 region, the largest region in their
study with 235 total YSOs and an effective radius of 2.02 pc. It is worth noting that the full
spatial extent of Mon R2 as studied by Gutermuth et al. (2009) may suffer from a truncation
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similar to that work’s survey of the AFGL 490 region. The full Mon R2 cloud, untruncated,
is studied in Gutermuth et al. (2011).
Where the previous study found two small cluster cores in the AFGL 490 region with
130 YSOs combined, this study finds 219 YSOs in one large cluster core. This is partly due
to the increased field of view, enabling a complete survey of the zone of overdensity, and
to the change in Lcrit. We added 80 YSOs to the higher-density area and 110 YSOs to the
transition and background YSOs in the CDF. This created a more shallow line fit in the
background area of the CDF, causing the two fit lines to intersect at a longer length. As a
result, Lcrit increased from 0.241 pc in Gutermuth et al. (2009) to 0.319 pc, which caused
the two cores found in Gutermuth et al. (2009) to combine into one large core. If we apply
the Lcrit used by Gutermuth et al. (2009), we retrieve the two smaller cluster cores from
that work; however, those cores are now spatially complete, and the extra sensitivity from
SQIID fills in the area. The new populations are 183 and 21 YSOs in Gutermuth et al.
(2009) cluster cores 1 and 2, respectively.
A summary of the comparison of the AFGL 490 cluster core structural parameters
measured here to the 25th, median, and 75th percentile values for the entire cluster survey by
Gutermuth et al. (2009) can be found in Table 4. AFGL 490’s cluster core is comparatively
very large. It contains 8.4 times more YSOs than the median YSO count from the survey
(26), with 7.8 times as many Class I members and 8.1 times as many Class II members (6
and 21 being the median values from Gutermuth et al. (2009), respectively). These values
are outliers of those recorded by Gutermuth et al. (2009); however, the core Class II/Class I
ratio of 3.7 is identical to the survey median. The core not only has a large population
but also an abnormally large spatial extent. It has an effective radius of 1.68 pc, 4.3 times
larger than the median radius (0.39 pc) and far larger than the 75th percentile of the survey
cores. Its aspect ratio of 2.07 is greater than the median aspect ratio of 1.82, making it
more elongated than the typical core. Despite its large physical size, the cluster core has a
relatively low surface density of stars. With a mean surface density of 22 sources pc−2, it
falls even lower than the 25th percentile of the survey cores and is only 37.4% of the median
survey value of 60 sources pc−2. The mean AK of 0.87 magnitudes is only slightly greater
than the survey average of 0.8 magnitudes.
4.3. Correlation between Star Formation and the Natal Cloud
This cluster core resembles a normal core in all aspects but surface density and size
when compared with the sample studied by Gutermuth et al. (2009). The curious spatial
distribution of YSOs in the AFGL 490 region led us to wonder whether the parsec-scale
– 13 –
surface densities of YSOs correlate with associated gas column densities, as was observed in
several other nearby molecular clouds (Gutermuth et al. 2011). In order to investigate this,
we replicate their analysis using our YSO surface densities sampled at an equivalent spatial
resolution as the extinction map, which we use to estimate the molecular gas column densities
(Figure 7). We calculate YSO surface density by computing the 11th nearest neighbor surface
density and sampling at each source’s position; assuming an average of 0.5 M⊙ per YSO, we
can easily find the mass surface density in M⊙ pc
−2. To find gas column density, we first
sample the nearest pixel in the extinction map to a YSO and use that value. To get from
extinction to gas column density, we assume that dust traces molecular gas and adopt the
canonical conversion assuming N(H2)/AV = 10
21 molecules cm−2 mag−1 (Bohlin et al. 1978);
thus, 1 AV corresponds to 15 M⊙ pc
−2. In this plot, the expected rate of contamination of
7 AGN per square degree would normally be used to limit the applicability of this plot,
but because of the distance to the region, the contamination rate corresponds to a surface
density too low to plot (0.03 contaminants pc−2). An extinction limit is placed on the plot
in order to reject data where AV is less than 1, where our signal to noise ratio is too low to
rely on those extinction measurements.
The AFGL 490 region generally follows the power law behavior put forward by Gutermuth et al.
(2011), confirming that the star formation in this region is driven by the structure of the
cloud. The low surface density of the YSOs therefore corresponds to a relatively low density
of natal gas and dust. Also, there is a decline in the Class II/Class I ratio as gas column
density increases, meaning there are more Class I stars in the denser part of the cloud. We
confirm this by performing a two-sided Kolmogorov-Smirnov test on the gas surface den-
sity values of the Class II and Class I samples; the resulting null hypothesis probability is
6.3 × 10−4. Similar trends were found in several other clouds studied by Gutermuth et al.
(2011). In summary, it seems that the anomalous cluster core size and YSO density compared
to those of the other cores studied by Gutermuth et al. (2009) is likely caused by atypical
attributes of the cloud: the natal gas and dust is disorganized, dispersed over a large area
with an intermediate column density rather than over a small area with high column density.
4.4. Mass Segregation
The intermediate-mass source AFGL 490 is visually offset from the center of the cluster
core (see Figure 11). This raises questions about the primordial mass segregation of the
cluster core, namely, does a core’s most massive star form in the center, or does it migrate
into the center after undergoing dynamical interactions? A more detailed analysis may pro-
vide an interesting constraint on the degree of primordial mass segregation in this region.
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Kirk & Myers (2011) recently investigated mass segregation in four nearby star-forming re-
gions, finding that in most identified cluster cores the most massive star tends to be centrally
located. They also quantified the range of statistical variation expected for uniformly ran-
dom positioning of the most massive member, that is, one that has no preferred position in
its core.
Regions studied by Kirk & Myers (2011) are close enough to consist mostly of spectro-
scopically confirmed members, including the diskless sources that we cannot identify in this
survey, as noted in data section above. Regardless, the low Class II to Class I ratio in the
AFGL 490 region suggests that this core is relatively young and has a relatively high disk
fraction. This minimizes the bias from using only IR-excess source member identifications
(Herna´ndez et al. 2007), making this study comparable to that of Kirk & Myers (2011).
Fortunately, Kirk & Myers (2011) use the same method of cluster core extraction as in this
paper, and so the groupings are comparably derived.
Kirk & Myers (2011) measured the ratio of the offset of the most massive member of a
cluster core to the median offset of the YSOs (O1st/Omed) against the ratio of the mass of
the most massive star in the core to the median mass of the YSOs in the core (Mmax/Mmed).
Using different methods to calculate the center of the cluster core, including mean and
median positions of the members and the geometric center of the convex hull, we found the
offset of the most massive source to be 0.74-0.95 pc. The median offset of all YSOs from
the center of the core was found to be 1.11 pc. We adopted a mass of 9 M⊙ for AFGL 490
(Schreyer et al. 2006) and 0.5 M⊙ as the median mass of the YSOs, assuming a normal initial
mass function. We plot the values for the fourteen cluster cores identified in Kirk & Myers
(2011), as well as the cluster core from this work, in Figure 13.
We find that this cluster core’s offset ratio falls between the 25th and 50th percentile
of the simulated random position results found in Kirk & Myers (2011), suggesting that we
see no preferential position of the most massive member to the other members of the cluster
core. When we adopt the Lcrit used by Gutermuth et al. (2009), AFGL 490 still falls within
Core 1; the offset ratio for this cluster core still falls within the expected statistical range for
a non-preferential core position (with the data point moving right on the x-axis in Figure 13),
suggesting that this analysis is relatively secure regardless of the change in Lcrit.
5. SUMMARY
We have presented an analysis of the star-forming region AFGL 490, 900 pc distant. It
is an expansion of the work on a portion of this region reported by Gutermuth et al. (2009).
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In summary:
• We have identified 360 YSOs in the entire star-forming region AFGL 490. Of those,
57 are identified as Class I and 303 as Class II YSOs.
• We find that the distribution of nearest neighbor distances among these YSOs peaks
in the same range as other similarly studied embedded clusters.
• We isolated one denser subregion, or cluster core; it contains 219 YSOs, 60.8% of the
region’s members. The core is defined at a lower threshold surface density than that
found by Gutermuth et al. (2009), effectively merging the two distinct cores previously
reported in that work.
• We have performed several structural measurements of the cluster core, finding it to
be evolutionarily similar to most partially embedded cluster cores (Class II/Class I
ratio of 3.7), 1.68 pc in radial size and elongated (aspect ratio of 2.07), with a surface
density of 24.1 pc−2, and partially embedded (mean AK = 0.87 magnitudes).
• Of all the regions studied by Gutermuth et al. (2009), we find that this region is the
largest in YSO count and effective radius, but also has a low surface density and no
particularly dense area.
• We find that despite the unusual size and surface density of the AFGL 490 cluster
core, it bears the same YSO surface density to gas column density correlation shown
by Gutermuth et al. (2011) in eight nearby molecular clouds. This result suggests that
the large size and low surface density of the region are due to star formation in an
unusually large, intermediate column density molecular cloud clump.
• We find that the most massive member of the cluster core, AFGL 490, has no pref-
erential position among the other members of the core according to the methods of
Kirk & Myers (2011).
This publication makes use of data products from the Two Micron All Sky Survey,
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Table 1. Spitzer-identified YSOs: IRAC, MIPS, and Near-IR Magnitudes
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 1 03:27:15.48 +58:50:00.6 17.80 ± 0.04 15.92± 0.02 14.74± 0.01 13.49± 0.01 12.92± 0.01 12.79 ± 0.05 12.47± 0.09 5.66± 0.03 1.07 -1.74 I* I*
AFGL490 2 03:27:16.15 +58:54:21.4 ... ± ... ... ± ... ... ± ... 12.86± 0.01 11.22± 0.01 10.48 ± 0.01 9.45± 0.01 5.78± 0.03 ... 0.93 I* I
AFGL490 3 03:27:17.19 +58:50:32.8 ... ± ... ... ± ... ... ± ... 15.40± 0.03 14.02± 0.02 13.24 ± 0.06 12.13± 0.10 6.30± 0.03 ... 0.81 I* I*
AFGL490 4 03:27:22.61 +58:43:59.7 ... ± ... ... ± ... ... ± ... 15.44± 0.05 14.24± 0.04 12.87 ± 0.15 12.31± 0.16 6.40± 0.07 ... 0.83 I* I*
AFGL490 5 03:27:23.59 +58:55:07.9 ... ± ... ... ± ... ... ± ... 13.23± 0.01 12.21± 0.01 11.38 ± 0.01 10.71± 0.04 6.41± 0.06 ... 0.05 I* I
AFGL490 6 03:27:26.31 +58:44:00.3 ... ± ... ... ± ... ... ± ... 16.47± 0.08 15.30± 0.07 14.58 ± 0.19 13.65± 0.17 6.95± 0.08 ... 0.32 I* I*
AFGL490 7 03:27:27.95 +58:54:09.7 ... ± ... ... ± ... ... ± ... 11.83± 0.01 10.31± 0.01 8.99± 0.01 7.87± 0.01 1.82± 0.01 ... 1.70 I* I
AFGL490 8 03:27:29.66 +58:44:20.3 ... ± ... ... ± ... ... ± ... 16.54± 0.17 13.37± 0.03 11.72 ± 0.01 10.38± 0.01 4.72± 0.03 ... 4.01 I* I
AFGL490 9 03:27:31.90 +58:50:12.3 ... ± ... ... ± ... ... ± ... 15.23± 0.04 13.40± 0.02 11.99 ± 0.03 10.46± 0.05 4.23± 0.02 ... 2.58 I* I
AFGL490 10 03:26:49.36 +58:45:23.7 13.76 ± 0.01 12.00± 0.01 11.05± 0.01 9.58± 0.01 8.69± 0.01 7.88± 0.01 6.78± 0.01 2.36± 0.01 1.10 0.36 I I
AFGL490 11 03:27:00.46 +58:44:39.3 ... ± ... 18.73± 0.17 17.04± 0.06 14.04± 0.02 12.86± 0.01 11.82 ± 0.02 10.80± 0.04 6.28± 0.05 0.00 0.87 I I
AFGL490 12 03:27:01.43 +58:46:12.9 ... ± ... 17.69± 0.08 16.17± 0.04 14.35± 0.02 13.44± 0.02 12.64 ± 0.03 11.82± 0.07 8.42± 0.19 0.45 0.05 I I
AFGL490 13 03:27:05.85 +58:43:47.6 ... ± ... ... ± ... 14.85± 0.09 13.49± 0.01 12.11± 0.01 10.81 ± 0.01 9.88± 0.01 6.68± 0.06 ... 1.33 I I
AFGL490 14 03:27:17.34 +58:46:31.8 17.06 ± 0.02 14.70± 0.01 13.34± 0.01 11.99± 0.01 11.23± 0.01 10.51 ± 0.01 9.54± 0.02 ... ± ... 1.66 -0.03 I I
AFGL490 15 03:27:20.12 +58:43:36.7 ... ± ... 18.63± 0.16 15.69± 0.02 13.35± 0.03 12.55± 0.03 11.73 ± 0.04 10.73± 0.05 6.49± 0.04 4.16 0.18 I I
AFGL490 16 03:27:20.90 +58:46:46.1 ... ± ... ... ± ... ... ± ... 15.78± 0.06 13.76± 0.03 12.69 ± 0.06 11.89± 0.05 5.54± 0.04 ... 1.49 I I
AFGL490 17 03:27:21.15 +58:49:10.0 ... ± ... ... ± ... ... ± ... 12.47± 0.01 11.32± 0.01 10.28 ± 0.01 9.39± 0.01 5.72± 0.03 ... 0.69 I I
AFGL490 18 03:27:22.12 +58:44:17.0 ... ± ... ... ± ... ... ± ... 15.65± 0.07 14.23± 0.04 13.07 ± 0.07 11.53± 0.08 7.00± 0.04 ... 1.84 I I
AFGL490 19 03:27:22.37 +58:48:28.8 ... ± ... 16.83± 0.02 14.80± 0.01 11.72± 0.01 10.68± 0.01 9.77± 0.01 8.82± 0.01 4.84± 0.02 1.27 0.48 I I
AFGL490 20 03:27:23.06 +58:47:26.9 ... ± ... ... ± ... 16.77± 0.05 13.40± 0.01 12.21± 0.01 11.36 ± 0.01 10.46± 0.03 7.25± 0.12 ... 0.49 I I
AFGL490 21 03:27:24.12 +58:43:41.5 ... ± ... ... ± ... ... ± ... 10.63± 0.02 8.40± 0.01 6.92± 0.01 5.85± 0.01 1.54± 0.01 ... 2.56 I I
AFGL490 22 03:27:24.31 +58:43:34.6 ... ± ... 17.22± 0.04 14.31± 0.01 10.47± 0.01 8.89± 0.01 7.64± 0.01 6.83± 0.01 ... ± ... 1.63 1.31 I I
AFGL490 23 03:27:24.48 +58:48:00.4 ... ± ... 18.22± 0.12 15.93± 0.02 13.84± 0.01 12.96± 0.01 12.14 ± 0.02 11.35± 0.06 ... ± ... 2.35 0.01 I I
AFGL490 24 03:27:24.75 +58:46:43.0 ... ± ... ... ± ... ... ± ... 13.90± 0.03 11.88± 0.01 10.22 ± 0.01 9.02± 0.01 4.91± 0.07 ... 2.75 I I
AFGL490 25 03:27:26.65 +58:45:08.4 ... ± ... 16.32± 0.02 13.36± 0.01 10.47± 0.01 9.15± 0.01 8.00± 0.01 7.06± 0.01 4.25± 0.01 2.60 1.06 I II
AFGL490 26 03:27:27.81 +58:48:33.6 ... ± ... ... ± ... 17.11± 0.05 14.06± 0.01 12.39± 0.01 11.17 ± 0.02 10.39± 0.04 6.17± 0.07 ... 1.33 I I
AFGL490 27 03:27:28.66 +58:53:48.2 ... ± ... ... ± ... ... ± ... 10.28± 0.01 8.01± 0.01 6.18± 0.01 5.05± 0.01 0.32± 0.01 ... 3.15 I I
AFGL490 28 03:27:28.64 +58:43:42.3 ... ± ... ... ± ... ... ± ... 16.25± 0.05 14.48± 0.03 13.71 ± 0.06 13.26± 0.13 ... ± ... ... 0.45 I I
AFGL490 29 03:27:29.07 +58:44:01.5 ... ± ... ... ± ... ... ± ... 13.69± 0.01 12.56± 0.01 11.85 ± 0.02 11.71± 0.06 ... ± ... ... -0.59 I I
AFGL490 30 03:27:31.51 +58:44:28.7 ... ± ... ... ± ... ... ± ... 15.46± 0.11 13.25± 0.02 11.93 ± 0.02 10.92± 0.03 6.57± 0.10 ... 2.25 I I
AFGL490 31 03:27:32.40 +58:48:50.4 ... ± ... ... ± ... 15.82± 0.02 12.39± 0.01 10.73± 0.01 9.46± 0.01 8.48± 0.01 4.44± 0.04 ... 1.61 I I
AFGL490 32 03:27:33.96 +58:47:23.7 15.98 ± 0.01 14.72± 0.01 13.85± 0.01 12.93± 0.07 11.98± 0.08 ... ± ... 10.96± 0.19 ... ± ... 0.39 ... I I
AFGL490 33 03:27:36.37 +58:46:14.0 ... ± ... 16.97± 0.11 14.95± 0.04 12.66± 0.06 11.86± 0.06 10.91 ± 0.12 10.47± 0.13 ... ± ... 1.98 -0.24 I I
AFGL490 34 03:27:42.90 +58:47:18.2 ... ± ... 15.95± 0.02 13.45± 0.01 10.98± 0.01 10.17± 0.01 9.21± 0.08 8.60± 0.11 ... ± ... 3.07 -0.05 I I
AFGL490 35 03:27:42.94 +58:42:40.8 15.54 ± 0.01 13.25± 0.01 11.89± 0.01 10.10± 0.01 9.32± 0.01 8.48± 0.01 7.39± 0.01 3.66± 0.01 1.56 0.28 I I
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Table 1—Continued
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 36 03:27:45.77 +58:48:40.5 17.25 ± 0.02 15.49± 0.01 14.11± 0.01 12.05 ± 0.01 11.34± 0.01 10.58 ± 0.01 9.83 ± 0.02 5.58± 0.06 0.70 -0.26 I I
AFGL490 37 03:26:34.73 +58:46:08.9 15.53 ± 0.05 14.12± 0.05 ... ± ... 12.69 ± 0.01 12.24± 0.01 11.75 ± 0.01 10.85± 0.03 7.97± 0.14 ... -0.72 II II
AFGL490 38 03:26:34.73 +58:46:19.0 ... ± ... 16.03± 0.18 14.78± 0.08 13.57 ± 0.01 12.91± 0.01 12.30 ± 0.02 11.44± 0.05 8.17± 0.13 0.62 -0.40 II II
AFGL490 39 03:26:41.83 +58:45:42.7 ... ± ... ... ± ... ... ± ... 14.38 ± 0.01 13.97± 0.01 13.41 ± 0.07 12.50± 0.12 ... ± ... ... -0.66 II II
AFGL490 40 03:26:41.98 +58:45:04.7 16.16 ± 0.08 14.16± 0.04 12.98± 0.03 11.61 ± 0.01 11.04± 0.01 10.49 ± 0.01 9.63 ± 0.01 6.58± 0.03 1.25 -0.57 II II
AFGL490 41 03:26:42.43 +58:48:15.7 15.84 ± 0.06 14.51± 0.05 13.95± 0.04 13.35 ± 0.01 13.09± 0.01 12.68 ± 0.03 11.67± 0.04 ... ± ... 0.77 -0.90 II II
AFGL490 42 03:26:42.48 +58:48:21.1 14.73 ± 0.04 13.55± 0.04 12.99± 0.04 12.43 ± 0.01 12.09± 0.01 11.70 ± 0.01 10.50± 0.03 7.41± 0.09 0.54 -0.64 II II
AFGL490 43 03:26:44.62 +58:46:57.9 16.94 ± 0.16 15.74± 0.14 14.90± 0.10 13.83 ± 0.01 13.38± 0.01 12.91 ± 0.04 12.31± 0.06 9.28± 0.16 0.31 -1.09 II II
AFGL490 44 03:26:46.15 +58:47:33.4 15.91 ± 0.01 14.78± 0.01 14.36± 0.01 13.95 ± 0.01 13.51± 0.01 12.83 ± 0.03 11.58± 0.04 8.24± 0.10 0.55 -0.09 II II
AFGL490 45 03:26:46.70 +58:44:50.4 16.95 ± 0.01 15.28± 0.01 14.41± 0.01 13.33 ± 0.01 12.79± 0.01 12.37 ± 0.02 11.65± 0.04 7.95± 0.15 1.02 -0.93 II II
AFGL490 46 03:26:46.98 +58:47:05.6 15.22 ± 0.01 13.94± 0.01 13.45± 0.01 12.71 ± 0.01 12.42± 0.01 12.05 ± 0.02 11.44± 0.03 ... ± ... 0.72 -1.38 II II
AFGL490 47 03:26:47.28 +58:44:42.5 17.36 ± 0.02 15.59± 0.01 14.77± 0.01 13.85 ± 0.01 13.48± 0.01 13.15 ± 0.05 12.64± 0.12 ... ± ... 1.21 -1.45 II II
AFGL490 48 03:26:47.52 +58:44:21.7 17.67 ± 0.05 16.04± 0.02 15.22± 0.02 14.05 ± 0.01 13.49± 0.01 12.97 ± 0.04 12.04± 0.06 8.85± 0.18 1.01 -0.54 II II
AFGL490 49 03:26:48.41 +58:45:26.4 16.99 ± 0.02 14.77± 0.01 13.76± 0.01 12.87 ± 0.02 12.42± 0.03 11.78 ± 0.03 10.77± 0.07 ... ± ... 1.70 -0.40 II II
AFGL490 50 03:26:48.88 +58:46:42.0 17.02 ± 0.02 15.90± 0.02 15.40± 0.01 14.35 ± 0.02 13.84± 0.01 13.32 ± 0.04 12.49± 0.06 9.12± 0.17 0.49 -0.70 II II
AFGL490 51 03:26:51.02 +58:46:14.9 15.79 ± 0.01 14.61± 0.01 14.05± 0.01 13.34 ± 0.01 13.05± 0.01 12.78 ± 0.03 12.45± 0.07 ... ± ... 0.54 -1.82 II Field stard
AFGL490 52 03:26:51.74 +58:46:36.3 16.41 ± 0.01 15.09± 0.01 14.57± 0.01 14.07 ± 0.01 13.85± 0.01 13.62 ± 0.07 12.94± 0.10 ... ± ... 0.77 -1.55 II II
AFGL490 53 03:26:53.16 +58:44:12.3 16.96 ± 0.01 15.63± 0.01 15.15± 0.01 14.37 ± 0.01 14.00± 0.01 13.67 ± 0.05 12.84± 0.09 ... ± ... 0.77 -1.10 II II
AFGL490 54 03:26:54.14 +58:46:03.7 16.48 ± 0.01 15.10± 0.01 14.45± 0.01 13.58 ± 0.01 13.21± 0.01 12.73 ± 0.03 12.08± 0.06 ... ± ... 0.76 -1.10 II II
AFGL490 55 03:26:54.97 +58:45:13.5 16.10 ± 0.01 14.76± 0.01 14.12± 0.01 13.21 ± 0.01 12.65± 0.01 12.02 ± 0.02 10.93± 0.02 7.92± 0.05 0.72 -0.22 II II
AFGL490 56 03:26:55.63 +58:42:39.1 16.36 ± 0.01 14.78± 0.01 14.02± 0.01 13.15 ± 0.01 12.75± 0.01 12.49 ± 0.03 11.67± 0.04 8.12± 0.09 0.98 -1.17 II II
AFGL490 57 03:26:57.23 +58:44:51.7 16.70 ± 0.01 15.35± 0.01 14.69± 0.01 13.86 ± 0.01 13.45± 0.01 13.11 ± 0.04 12.61± 0.11 ... ± ... 0.70 -1.41 II II
AFGL490 58 03:26:57.56 +58:44:20.6 15.50 ± 0.01 14.11± 0.01 13.41± 0.01 12.55 ± 0.01 12.10± 0.01 11.62 ± 0.01 10.80± 0.02 7.67± 0.09 0.74 -0.84 II II
AFGL490 59 03:26:57.84 +58:43:02.7 16.20 ± 0.01 14.69± 0.01 13.93± 0.01 13.01 ± 0.01 12.55± 0.01 11.99 ± 0.02 11.33± 0.03 7.99± 0.12 0.86 -0.88 II II
AFGL490 60 03:26:58.23 +58:46:52.7 15.16 ± 0.01 13.83± 0.01 13.28± 0.01 12.73 ± 0.01 12.36± 0.01 11.92 ± 0.02 10.98± 0.04 8.12± 0.12 0.77 -0.82 II II
AFGL490 61 03:26:58.91 +58:42:53.0 14.65 ± 0.01 13.12± 0.01 12.21± 0.01 11.06 ± 0.01 10.48± 0.01 9.95± 0.01 9.25 ± 0.01 6.99± 0.04 0.77 -0.76 II II
AFGL490 62 03:26:59.00 +58:47:35.7 16.23 ± 0.01 15.13± 0.01 14.52± 0.01 13.71 ± 0.01 13.39± 0.01 13.10 ± 0.04 12.46± 0.08 8.64± 0.18 0.36 -1.41 II II
AFGL490 63 03:26:59.64 +58:42:20.0 15.17 ± 0.01 13.43± 0.01 12.37± 0.01 11.28 ± 0.01 10.82± 0.01 10.48 ± 0.01 9.96 ± 0.01 7.57± 0.07 0.97 -1.35 II II
AFGL490 64 03:27:00.29 +58:46:16.4 15.22 ± 0.01 13.72± 0.01 12.83± 0.01 11.96 ± 0.01 11.56± 0.01 11.20 ± 0.01 10.76± 0.03 8.15± 0.14 0.73 -1.47 II II
AFGL490 65 03:27:00.78 +58:44:30.7 13.85 ± 0.01 12.59± 0.01 11.88± 0.01 10.72 ± 0.01 10.32± 0.01 9.90± 0.01 8.97 ± 0.01 5.50± 0.02 0.53 -0.83 II II
AFGL490 66 03:27:01.17 +58:43:41.5 15.63 ± 0.01 14.20± 0.01 13.18± 0.01 12.42 ± 0.01 11.94± 0.01 11.55 ± 0.01 10.80± 0.03 7.41± 0.05 0.51 -1.00 II II
AFGL490 67 03:27:01.42 +58:44:26.3 15.97 ± 0.01 14.45± 0.01 13.58± 0.01 12.49 ± 0.01 11.88± 0.01 11.35 ± 0.01 10.37± 0.01 5.80± 0.02 0.78 -0.43 II II
AFGL490 68 03:27:02.24 +58:42:37.4 17.24 ± 0.03 15.71± 0.01 14.99± 0.02 14.07 ± 0.01 13.63± 0.01 13.18 ± 0.04 12.27± 0.06 ... ± ... 0.94 -0.78 II II
AFGL490 69 03:27:02.65 +58:41:33.9 16.74 ± 0.02 15.15± 0.01 14.14± 0.01 12.86 ± 0.01 12.34± 0.01 11.98 ± 0.02 11.38± 0.04 8.28± 0.13 0.77 -1.16 II II
AFGL490 70 03:27:03.98 +58:46:05.6 17.67 ± 0.03 16.55± 0.03 15.63± 0.02 14.52 ± 0.01 14.01± 0.01 13.59 ± 0.06 12.94± 0.16 ... ± ... 0.10 -1.04 II II
–
20
–
Table 1—Continued
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 71 03:27:04.19 +58:43:55.7 18.38 ± 0.08 16.07± 0.02 14.91± 0.01 13.26 ± 0.01 12.63± 0.01 11.98 ± 0.02 11.04± 0.04 7.57± 0.07 1.76 -0.29 II II
AFGL490 72 03:27:05.14 +58:44:22.6 17.88 ± 0.04 16.27± 0.01 15.30± 0.01 14.32 ± 0.01 13.92± 0.01 13.47 ± 0.05 12.65± 0.09 ... ± ... 0.84 -0.93 II II
AFGL490 73 03:27:05.72 +58:50:41.9 17.86 ± 0.05 16.41± 0.02 15.38± 0.02 13.87 ± 0.01 13.15± 0.01 12.47 ± 0.03 11.33± 0.03 7.50± 0.06 0.52 0.06 II II
AFGL490 74 03:27:06.96 +58:40:53.6 17.70 ± 0.04 16.10± 0.02 15.07± 0.01 13.83 ± 0.01 13.26± 0.01 12.59 ± 0.05 11.63± 0.10 8.44± 0.20 0.77 -0.29 II II
AFGL490 75 03:27:06.99 +58:43:56.9 16.21 ± 0.02 14.48± 0.01 13.36± 0.01 11.86 ± 0.01 11.32± 0.01 10.98 ± 0.01 10.44± 0.03 ... ± ... 0.91 -1.24 II II
AFGL490 76 03:27:07.30 +58:44:43.0 17.23 ± 0.02 15.80± 0.01 15.08± 0.01 14.10 ± 0.01 13.64± 0.01 13.29 ± 0.04 12.77± 0.07 ... ± ... 0.76 -1.33 II II
AFGL490 77 03:27:07.49 +58:43:58.3 17.27 ± 0.03 15.59± 0.01 14.57± 0.01 13.23 ± 0.01 12.84± 0.01 12.27 ± 0.03 11.59± 0.07 ... ± ... 0.92 -0.92 II II
AFGL490 78 03:27:10.14 +58:44:36.4 16.82 ± 0.02 15.17± 0.01 14.35± 0.01 13.28 ± 0.01 12.82± 0.01 12.42 ± 0.05 11.67± 0.14 ... ± ... 1.02 -1.01 II II
AFGL490 79 03:27:10.23 +58:44:22.6 17.38 ± 0.02 15.27± 0.01 14.03± 0.01 12.76 ± 0.01 12.23± 0.01 11.70 ± 0.01 10.90± 0.03 7.57± 0.09 1.38 -0.71 II II
AFGL490 80 03:27:10.38 +58:44:46.7 15.13 ± 0.01 13.72± 0.01 13.08± 0.01 12.58 ± 0.01 12.31± 0.01 12.07 ± 0.05 10.86± 0.08 6.29± 0.10 0.82 -0.90 II II
AFGL490 81 03:27:11.04 +58:46:56.7 17.80 ± 0.05 16.11± 0.02 14.84± 0.01 13.50 ± 0.01 12.91± 0.01 12.30 ± 0.02 11.36± 0.03 7.53± 0.10 0.69 -0.38 II II
AFGL490 82 03:27:11.70 +58:40:26.8 14.99 ± 0.01 12.95± 0.01 11.51± 0.01 9.75± 0.01 9.12± 0.01 8.62± 0.01 7.77 ± 0.01 4.32± 0.01 1.09 -0.58 II II
AFGL490 83 03:27:12.37 +58:46:22.1 13.82 ± 0.01 12.31± 0.01 11.43± 0.01 10.52 ± 0.01 10.06± 0.01 9.48± 0.01 8.56 ± 0.01 5.27± 0.02 0.76 -0.57 II II
AFGL490 84 03:27:13.15 +58:41:12.1 15.31 ± 0.01 13.56± 0.01 12.57± 0.01 11.53 ± 0.01 11.04± 0.01 10.52 ± 0.01 9.95 ± 0.01 8.13± 0.12 1.05 -1.01 II II
AFGL490 85 03:27:13.77 +58:44:27.8 ... ± ... 16.31± 0.01 14.80± 0.01 13.72 ± 0.01 13.24± 0.01 12.69 ± 0.04 11.65± 0.08 ... ± ... 1.78 -0.47 II II
AFGL490 86 03:27:14.53 +58:41:23.6 17.84 ± 0.05 15.71± 0.01 14.41± 0.01 13.11 ± 0.01 12.56± 0.01 12.04 ± 0.02 11.30± 0.04 7.84± 0.04 1.36 -0.76 II II
AFGL490 87 03:27:14.77 +58:45:36.3 16.86 ± 0.01 14.91± 0.01 13.83± 0.01 12.75 ± 0.01 12.13± 0.01 11.77 ± 0.01 11.09± 0.01 7.98± 0.11 1.25 -0.98 II II
AFGL490 88 03:27:15.18 +58:43:16.1 18.38 ± 0.10 15.96± 0.01 14.56± 0.01 13.01 ± 0.01 12.34± 0.01 11.72 ± 0.01 10.97± 0.03 8.00± 0.08 1.74 -0.49 II II
AFGL490 89 03:27:15.28 +58:49:48.9 14.02 ± 0.01 12.81± 0.01 12.26± 0.01 11.16 ± 0.01 10.63± 0.01 9.93± 0.01 9.05 ± 0.01 5.96± 0.03 0.58 -0.38 II II
AFGL490 90 03:27:15.38 +58:41:08.4 15.90 ± 0.01 14.05± 0.01 12.84± 0.01 11.56 ± 0.01 10.96± 0.01 10.47 ± 0.01 9.73 ± 0.01 7.37± 0.06 1.00 -0.75 II II
AFGL490 91 03:27:15.74 +58:44:48.2 ... ± ... 16.77± 0.02 15.30± 0.01 13.28 ± 0.04 12.55± 0.03 11.82 ± 0.03 10.91± 0.04 6.42± 0.08 0.88 -0.11 II I
AFGL490 92 03:27:15.78 +58:41:01.1 18.52 ± 0.10 16.37± 0.02 15.35± 0.01 14.33 ± 0.02 13.91± 0.02 13.35 ± 0.05 12.68± 0.11 ... ± ... 1.63 -0.91 II II
AFGL490 93 03:27:16.34 +58:46:19.5 16.01 ± 0.01 14.24± 0.01 13.41± 0.01 12.30 ± 0.01 11.89± 0.01 11.44 ± 0.02 10.97± 0.05 ... ± ... 1.22 -1.30 II II
AFGL490 94 03:27:16.46 +58:44:37.7 15.04 ± 0.01 13.12± 0.01 11.93± 0.01 10.60 ± 0.01 10.04± 0.01 9.51± 0.01 8.74 ± 0.01 5.42± 0.03 1.13 -0.71 II II
AFGL490 95 03:27:16.60 +58:42:16.1 17.45 ± 0.02 15.61± 0.01 14.68± 0.01 13.62 ± 0.01 13.19± 0.01 12.86 ± 0.05 12.28± 0.10 ... ± ... 1.24 -1.32 II II
AFGL490 96 03:27:16.65 +58:46:32.1 15.27 ± 0.01 13.39± 0.01 12.19± 0.01 10.64 ± 0.01 9.87± 0.01 9.24± 0.01 8.27 ± 0.01 4.67± 0.03 1.05 -0.15 II II
AFGL490 97 03:27:17.70 +58:47:54.9 16.41 ± 0.01 15.16± 0.01 14.58± 0.01 13.74 ± 0.01 13.34± 0.01 12.96 ± 0.04 12.48± 0.08 8.57± 0.12 0.64 -1.39 II II
AFGL490 98 03:27:18.05 +58:46:47.3 16.41 ± 0.01 14.56± 0.01 13.57± 0.01 12.47 ± 0.01 11.98± 0.01 11.41 ± 0.01 10.69± 0.01 ... ± ... 1.20 -0.77 II II
AFGL490 99 03:27:18.91 +58:46:42.3 17.50 ± 0.02 15.07± 0.01 13.68± 0.01 12.26 ± 0.01 11.60± 0.01 10.94 ± 0.01 10.04± 0.03 6.67± 0.15 1.74 -0.29 II II
AFGL490 100 03:27:19.28 +58:40:21.1 16.34 ± 0.01 14.60± 0.01 13.50± 0.01 12.04 ± 0.01 11.57± 0.01 11.01 ± 0.01 10.28± 0.03 6.40± 0.05 0.94 -0.80 II II
AFGL490 101 03:27:19.32 +58:50:52.9 15.95 ± 0.01 14.14± 0.01 13.31± 0.01 12.37 ± 0.01 12.02± 0.01 11.60 ± 0.01 10.98± 0.01 7.98± 0.09 1.26 -1.23 II II
AFGL490 102 03:27:19.54 +58:40:17.2 ... ± ... 16.24± 0.02 14.15± 0.01 12.32 ± 0.01 11.55± 0.01 10.96 ± 0.01 10.37± 0.02 ... ± ... 2.24 -0.62 II II
AFGL490 103 03:27:19.56 +58:41:52.1 15.71 ± 0.01 13.69± 0.01 12.58± 0.01 11.27 ± 0.01 10.77± 0.01 10.23 ± 0.01 9.53 ± 0.02 6.90± 0.07 1.36 -0.82 II II
AFGL490 104 03:27:20.25 +58:51:46.3 17.29 ± 0.02 15.55± 0.01 14.61± 0.01 13.76 ± 0.01 13.45± 0.01 13.02 ± 0.04 12.22± 0.05 ... ± ... 1.08 -1.06 II II
AFGL490 105 03:27:20.31 +58:47:25.8 16.06 ± 0.01 14.18± 0.01 13.22± 0.01 11.98 ± 0.01 11.47± 0.01 11.08 ± 0.01 10.25± 0.03 7.68± 0.09 1.27 -0.88 II II
–
21
–
Table 1—Continued
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 106 03:27:20.80 +58:43:43.3 17.57 ± 0.03 14.50± 0.01 12.61± 0.01 10.68 ± 0.01 10.10± 0.01 9.63± 0.01 9.19 ± 0.02 ... ± ... 2.30 -1.14 II II
AFGL490 107 03:27:21.65 +58:43:21.1 ... ± ... 17.47± 0.05 15.19± 0.01 13.36 ± 0.01 12.58± 0.01 11.95 ± 0.03 11.05± 0.04 ... ± ... 2.68 -0.21 II II
AFGL490 108 03:27:22.59 +58:43:17.1 14.54 ± 0.01 13.15± 0.01 12.27± 0.01 11.18 ± 0.01 10.71± 0.01 10.33 ± 0.01 9.32 ± 0.01 6.10± 0.05 0.58 -0.74 II II
AFGL490 109 03:27:23.40 +58:48:57.3 16.10 ± 0.01 14.96± 0.01 14.34± 0.01 13.55 ± 0.01 13.21± 0.01 12.82 ± 0.03 12.34± 0.09 ... ± ... 0.41 -1.44 II II
AFGL490 110 03:27:24.27 +58:48:33.9 14.37 ± 0.01 13.23± 0.01 12.54± 0.01 11.58 ± 0.01 11.22± 0.01 10.92 ± 0.01 10.60± 0.03 7.16± 0.08 0.35 -1.72 II II
AFGL490 111 03:27:25.17 +58:49:29.4 17.05 ± 0.01 15.98± 0.01 15.27± 0.01 14.30 ± 0.02 13.73± 0.02 13.33 ± 0.12 12.39± 0.12 ... ± ... 0.21 -0.69 II II
AFGL490 112 03:27:25.22 +58:51:35.7 ... ± ... ... ± ... 14.93± 0.02 12.82 ± 0.01 12.08± 0.01 11.41 ± 0.01 10.72± 0.01 ... ± ... ... -0.42 II II
AFGL490 113 03:27:25.66 +58:40:56.8 ... ± ... 16.88± 0.03 14.83± 0.01 12.73 ± 0.01 11.87± 0.01 11.23 ± 0.01 10.51± 0.01 7.75± 0.08 1.84 -0.31 II II
AFGL490 114 03:27:25.61 +58:49:20.5 18.72 ± 0.06 15.85± 0.01 14.11± 0.01 12.47 ± 0.01 11.81± 0.01 11.27 ± 0.01 10.30± 0.03 7.39± 0.12 2.13 -0.37 II II
AFGL490 115 03:27:25.66 +58:44:23.1 ... ± ... 18.18± 0.07 15.72± 0.01 13.28 ± 0.01 12.57± 0.01 11.95 ± 0.02 11.33± 0.05 ... ± ... 3.30 -0.59 II II
AFGL490 116 03:27:25.93 +58:48:10.8 18.93 ± 0.10 15.97± 0.01 14.20± 0.01 12.21 ± 0.01 11.48± 0.01 10.93 ± 0.01 10.34± 0.03 7.69± 0.16 2.23 -0.70 II II
AFGL490 117 03:27:26.29 +58:38:39.2 ... ± ... 15.18± 0.10 13.70± 0.04 12.42 ± 0.01 11.83± 0.01 11.27 ± 0.01 10.59± 0.03 6.67± 0.04 1.36 -0.74 II II
AFGL490 118 03:27:26.88 +58:47:09.0 16.12 ± 0.01 15.07± 0.01 14.58± 0.01 13.88 ± 0.04 13.57± 0.04 12.98 ± 0.10 12.54± 0.06 ... ± ... 0.40 -1.24 II II
AFGL490 119 03:27:27.01 +58:51:58.8 17.26 ± 0.04 14.69± 0.01 13.16± 0.01 11.67 ± 0.01 10.93± 0.01 10.34 ± 0.01 9.77 ± 0.01 6.63± 0.03 1.83 -0.67 II II
AFGL490 120 03:27:28.80 +58:47:27.8 ... ± ... 16.98± 0.04 15.13± 0.02 13.15 ± 0.03 12.19± 0.02 11.53 ± 0.04 10.93± 0.04 ... ± ... 1.05 -0.32 II II
AFGL490 121 03:27:29.47 +58:46:59.2 15.34 ± 0.01 14.07± 0.01 13.40± 0.01 12.52 ± 0.02 12.13± 0.02 11.70 ± 0.07 11.25± 0.11 4.14± 0.07 0.57 -1.36 II II
AFGL490 122 03:27:29.63 +58:52:48.6 ... ± ... 17.13± 0.05 15.22± 0.02 13.61 ± 0.01 12.83± 0.01 12.43 ± 0.02 11.74± 0.04 5.19± 0.01 1.77 -0.75 II II
AFGL490 123 03:27:31.23 +58:45:24.0 ... ± ... 16.24± 0.03 14.44± 0.02 12.95 ± 0.05 12.21± 0.04 11.76 ± 0.05 11.35± 0.06 4.44± 0.05 1.63 -1.03 II II
AFGL490 124 03:27:31.70 +58:53:10.6 16.30 ± 0.01 15.43± 0.01 14.78± 0.01 13.76 ± 0.01 13.33± 0.01 12.98 ± 0.06 11.91± 0.08 ... ± ... 0.00 -0.74 II II
AFGL490 125 03:27:31.74 +58:45:19.3 ... ± ... ... ± ... 15.87± 0.06 13.92 ± 0.07 13.37± 0.08 12.96 ± 0.05 12.35± 0.11 ... ± ... ... -1.06 II II
AFGL490 126 03:27:34.16 +58:45:20.8 ... ± ... 16.10± 0.01 13.93± 0.01 12.02 ± 0.01 11.33± 0.01 10.85 ± 0.01 10.16± 0.02 6.12± 0.10 2.72 -0.74 II II
AFGL490 127 03:27:34.88 +58:47:48.7 13.42 ± 0.01 11.63± 0.01 10.20± 0.01 8.33± 0.01 7.63± 0.01 7.06± 0.01 6.30 ± 0.01 3.22± 0.08 0.70 -0.53 II II
AFGL490 128 03:27:35.30 +58:45:24.8 19.30 ± 0.14 16.52± 0.02 15.00± 0.01 13.45 ± 0.02 12.83± 0.02 12.36 ± 0.03 11.82± 0.06 ... ± ... 2.19 -0.98 II II
AFGL490 129 03:27:36.98 +58:40:41.3 17.14 ± 0.03 15.15± 0.01 13.82± 0.01 12.70 ± 0.01 12.00± 0.01 11.39 ± 0.01 10.48± 0.01 7.42± 0.06 1.12 -0.30 II II
AFGL490 130 03:27:37.41 +58:47:54.6 ... ± ... 18.27± 0.09 15.90± 0.03 13.32 ± 0.04 12.39± 0.04 11.37 ± 0.13 10.66± 0.06 ... ± ... 2.42 0.25 II I
AFGL490 131 03:27:38.63 +58:48:55.4 14.37 ± 0.01 13.23± 0.01 12.59± 0.01 11.61 ± 0.01 11.24± 0.01 10.85 ± 0.01 10.33± 0.03 7.39± 0.10 0.40 -1.37 II II
AFGL490 132 03:27:39.15 +58:41:46.6 17.78 ± 0.05 15.81± 0.01 14.55± 0.01 13.10 ± 0.01 12.53± 0.01 12.08 ± 0.01 11.30± 0.04 8.52± 0.10 1.14 -0.80 II II
AFGL490 133 03:27:39.29 +58:49:52.2 17.91 ± 0.05 15.89± 0.02 14.88± 0.01 13.81 ± 0.01 13.29± 0.01 12.77 ± 0.04 12.10± 0.09 ... ± ... 1.45 -0.88 II II
AFGL490 134 03:27:39.61 +58:48:49.1 15.71 ± 0.01 14.14± 0.01 13.17± 0.01 12.07 ± 0.01 11.55± 0.01 11.06 ± 0.01 10.43± 0.04 7.15± 0.14 0.78 -0.96 II II
AFGL490 135 03:27:39.94 +58:49:53.7 16.11 ± 0.01 14.17± 0.01 13.17± 0.01 12.22 ± 0.01 11.81± 0.01 11.26 ± 0.02 10.68± 0.05 ... ± ... 1.33 -1.03 II II
AFGL490 136 03:27:41.51 +58:52:57.5 ... ± ... 16.87± 0.04 15.60± 0.02 13.77 ± 0.01 13.13± 0.01 12.48 ± 0.03 11.60± 0.04 8.25± 0.08 0.67 -0.35 II II
AFGL490 137 03:27:41.86 +58:52:58.7 16.30 ± 0.01 14.87± 0.01 14.11± 0.01 13.43 ± 0.01 13.15± 0.01 12.74 ± 0.03 ... ± ... ... ± ... 0.76 ... II II
AFGL490 138 03:27:41.88 +58:46:04.0 ... ± ... 15.94± 0.01 13.76± 0.01 11.69 ± 0.01 11.00± 0.01 10.46 ± 0.04 9.93 ± 0.05 ... ± ... 2.71 -0.82 II II
AFGL490 139 03:27:42.02 +58:44:39.9 17.42 ± 0.03 15.62± 0.01 14.63± 0.01 13.66 ± 0.01 13.27± 0.01 12.73 ± 0.05 12.21± 0.08 ... ± ... 1.12 -1.13 II II
AFGL490 140 03:27:42.94 +58:46:56.5 14.59 ± 0.01 12.98± 0.01 12.03± 0.01 11.04 ± 0.03 10.62± 0.04 10.32 ± 0.11 9.11 ± 0.13 ... ± ... 0.86 -0.68 II II
–
22
–
Table 1—Continued
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 141 03:27:44.10 +58:48:13.7 16.56 ± 0.01 15.31± 0.01 14.54± 0.01 13.39 ± 0.02 12.89± 0.02 12.46 ± 0.06 11.60± 0.06 ... ± ... 0.44 -0.81 II II
AFGL490 142 03:27:44.57 +58:40:23.2 16.28 ± 0.01 14.96± 0.01 14.23± 0.01 13.36 ± 0.01 12.95± 0.01 12.60 ± 0.04 11.76± 0.05 8.79± 0.14 0.59 -1.03 II II
AFGL490 143 03:27:45.12 +58:48:24.2 15.80 ± 0.01 14.06± 0.01 13.03± 0.01 11.88 ± 0.01 11.37± 0.01 10.87 ± 0.01 10.15± 0.02 ... ± ... 0.97 -0.86 II II
AFGL490 144 03:27:45.96 +58:39:51.6 16.76 ± 0.16 14.76± 0.07 13.69± 0.04 12.43 ± 0.01 12.06± 0.01 11.78 ± 0.01 11.43± 0.04 7.36± 0.05 1.36 -1.70 II II
AFGL490 145 03:27:51.64 +58:51:45.4 14.79 ± 0.01 13.78± 0.01 13.36± 0.01 12.91 ± 0.01 12.73± 0.01 12.47 ± 0.03 11.79± 0.07 7.84± 0.05 0.39 -1.56 II II
AFGL490 146 03:27:56.08 +58:46:16.8 18.21 ± 0.05 15.98± 0.01 14.65± 0.01 13.16 ± 0.01 12.69± 0.01 12.27 ± 0.02 11.81± 0.04 ... ± ... 1.49 -1.29 II II
AFGL490 147 03:27:57.51 +58:53:10.5 14.33 ± 0.01 13.27± 0.01 12.64± 0.01 11.57 ± 0.01 11.21± 0.01 10.84 ± 0.01 10.20± 0.03 7.16± 0.07 0.29 -1.27 II II
AFGL490 148 03:28:01.27 +58:42:13.5 16.01 ± 0.01 14.32± 0.01 13.51± 0.01 12.48 ± 0.01 12.09± 0.01 11.89 ± 0.01 11.55± 0.04 8.17± 0.18 1.11 -1.80 II II*
AFGL490 149 03:28:01.87 +58:47:09.1 15.07 ± 0.01 13.19± 0.01 12.01± 0.01 10.68 ± 0.01 10.28± 0.01 9.91± 0.01 9.43 ± 0.01 6.90± 0.11 1.07 -1.40 II II
AFGL490 150 03:28:01.88 +58:47:02.8 15.33 ± 0.01 13.97± 0.01 13.46± 0.01 12.26 ± 0.01 11.85± 0.01 11.46 ± 0.01 10.87± 0.02 ... ± ... 0.80 -1.25 II II
AFGL490 151 03:28:07.40 +58:52:08.5 16.11 ± 0.01 15.19± 0.01 14.62± 0.01 14.09 ± 0.01 13.91± 0.01 13.91 ± 0.06 13.67± 0.14 ... ± ... 0.10 -2.39 II Field stard
AFGL490 152 03:28:09.96 +58:50:54.2 16.65 ± 0.02 15.07± 0.01 14.23± 0.01 13.35 ± 0.01 12.99± 0.01 12.52 ± 0.03 11.90± 0.08 ... ± ... 0.92 -1.15 II II
AFGL490 153 03:28:10.33 +58:50:13.1 15.70 ± 0.01 14.14± 0.01 13.38± 0.01 12.35 ± 0.01 11.79± 0.01 11.21 ± 0.01 10.43± 0.03 6.30± 0.03 0.93 -0.63 II II
AFGL490 154 03:28:10.87 +58:43:39.3 17.29 ± 0.03 15.83± 0.01 14.99± 0.02 14.02 ± 0.01 13.65± 0.01 13.42 ± 0.05 12.62± 0.11 ... ± ... 0.71 -1.27 II II
AFGL490 155 03:28:22.74 +58:50:51.0 15.53 ± 0.01 14.55± 0.01 13.99± 0.01 13.06 ± 0.01 12.71± 0.01 12.39 ± 0.03 11.94± 0.06 ... ± ... 0.20 -1.56 II II
AFGL490 156 03:26:38.58 +58:45:38.8 14.66 ± 0.03 13.26± 0.03 12.75± 0.02 12.35 ± 0.01 12.22± 0.01 12.06 ± 0.01 11.78± 0.02 ... ± ... 0.85 -2.17 II* Field stard
AFGL490 157 03:27:22.20 +58:51:40.7 13.88 ± 0.01 12.67± 0.01 11.89± 0.01 10.84 ± 0.01 10.52± 0.01 10.37 ± 0.01 10.14± 0.01 7.29± 0.11 0.37 -2.06 II* II*
AFGL490 158 03:27:40.07 +58:52:07.3 13.70 ± 0.01 12.90± 0.01 12.55± 0.01 12.10 ± 0.01 11.94± 0.01 11.81 ± 0.02 11.39± 0.06 8.12± 0.11 0.13 -2.03 II* II*
AFGL490 159 03:27:51.82 +58:50:17.5 14.61 ± 0.01 13.30± 0.01 12.53± 0.01 11.73 ± 0.01 11.46± 0.01 11.19 ± 0.02 11.23± 0.07 7.16± 0.16 0.55 -2.23 II* II*
AFGL490 160 03:27:54.28 +58:48:57.5 15.06 ± 0.01 14.02± 0.01 13.64± 0.01 13.34 ± 0.01 13.28± 0.01 13.12 ± 0.04 12.66± 0.05 7.41± 0.09 0.46 -2.04 II* II*
AFGL490 161 03:27:58.63 +58:51:08.1 15.28 ± 0.01 14.35± 0.01 14.02± 0.01 13.75 ± 0.02 13.61± 0.02 13.31 ± 0.08 12.41± 0.14 7.67± 0.12 0.35 -1.29 II* II*
AFGL490 162 03:26:27.72 +58:57:55.7 ... ± ... ... ± ... ... ± ... 15.35 ± 0.02 14.10± 0.02 13.05 ± 0.03 11.88± 0.04 6.75± 0.03 ... 1.13 ... I*
AFGL490 163 03:26:43.32 +58:30:44.9 16.24 ± 0.09 15.10± 0.08 14.71± 0.08 14.26 ± 0.01 14.16± 0.02 14.11 ± 0.08 13.58± 0.11 8.91± 0.12 0.57 -2.08 ... I*
AFGL490 164 03:27:23.88 +58:47:19.2 ... ± ... ... ± ... ... ± ... 16.98 ± 0.10 15.35± 0.07 14.30 ± 0.16 12.76± 0.08 6.88± 0.20 ... 1.91 ... I*
AFGL490 165 03:27:27.99 +58:33:41.4 ... ± ... 15.94± 0.19 15.02± 0.12 14.47 ± 0.01 14.28± 0.01 14.07 ± 0.07 13.65± 0.13 8.70± 0.12 1.26 -1.90 ... I*
AFGL490 166 03:27:32.25 +58:41:54.4 ... ± ... ... ± ... ... ± ... 16.08 ± 0.05 14.73± 0.03 14.06 ± 0.10 ... ± ... 6.25± 0.03 ... ... ... I*
AFGL490 167 03:28:26.83 +58:32:50.9 ... ± ... ... ± ... ... ± ... 15.19 ± 0.04 14.47± 0.03 14.36 ± 0.15 ... ± ... 6.95± 0.02 ... ... ... I*
AFGL490 168 03:26:55.95 +58:39:28.2 ... ± ... ... ± ... ... ± ... 14.75 ± 0.02 13.47± 0.01 12.47 ± 0.03 11.24± 0.03 7.65± 0.09 ... 1.14 ... I
AFGL490 169 03:26:56.12 +58:41:27.9 ... ± ... 16.63± 0.03 14.86± 0.01 12.81 ± 0.01 12.11± 0.01 11.41 ± 0.01 10.37± 0.02 7.09± 0.06 1.69 -0.03 ... I
AFGL490 170 03:27:06.79 +58:39:14.8 ... ± ... ... ± ... ... ± ... 13.74 ± 0.01 12.66± 0.01 11.64 ± 0.02 10.66± 0.04 7.59± 0.04 ... 0.70 ... I
AFGL490 171 03:27:13.69 +58:54:55.1 ... ± ... 15.05± 0.09 13.15± 0.04 11.10 ± 0.01 9.79± 0.01 8.77± 0.01 7.79 ± 0.01 4.31± 0.01 0.08 0.93 ... I
AFGL490 172 03:27:16.38 +58:50:21.2 ... ± ... ... ± ... ... ± ... 15.29 ± 0.03 13.72± 0.01 12.60 ± 0.04 11.53± 0.05 7.42± 0.11 ... 1.42 ... I
AFGL490 173 03:27:25.07 +58:51:38.6 ... ± ... ... ± ... 15.92± 0.02 14.18 ± 0.01 12.88± 0.01 11.77 ± 0.02 10.70± 0.03 6.55± 0.04 ... 1.15 ... I
AFGL490 174 03:27:27.84 +58:53:51.2 ... ± ... ... ± ... ... ± ... 13.53 ± 0.10 11.76± 0.06 10.52 ± 0.04 9.06 ± 0.06 ... ± ... ... 2.20 ... I
AFGL490 175 03:27:32.23 +58:31:51.9 ... ± ... ... ± ... ... ± ... 14.61 ± 0.01 13.74± 0.01 12.79 ± 0.03 11.82± 0.03 ... ± ... ... 0.38 ... I
–
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AFGL490 176 03:27:36.34 +58:45:58.9 ... ± ... ... ± ... ... ± ... 14.35 ± 0.13 12.84± 0.07 11.83 ± 0.12 11.70± 0.16 ... ± ... ... 0.17 ... I
AFGL490 177 03:27:40.64 +58:47:35.1 17.46 ± 0.03 15.76± 0.01 14.61± 0.02 13.03 ± 0.12 12.30± 0.13 11.49 ± 0.06 10.17± 0.09 ... ± ... 0.80 0.45 ... I
AFGL490 178 03:27:41.45 +58:46:52.8 ... ± ... 17.61± 0.10 15.18± 0.09 12.56 ± 0.09 11.47± 0.20 ... ± ... ... ± ... ... ± ... 2.04 ... ... I
AFGL490 179 03:28:19.92 +58:53:10.9 ... ± ... 16.78± 0.03 15.15± 0.02 13.97 ± 0.01 13.14± 0.01 12.39 ± 0.03 11.62± 0.08 ... ± ... 0.92 -0.13 ... I
AFGL490 180 03:29:17.51 +58:50:22.1 ... ± ... ... ± ... ... ± ... 14.52 ± 0.02 13.34± 0.01 12.16 ± 0.06 10.90± 0.10 ... ± ... ... 1.33 ... I
AFGL490 181 03:29:25.09 +58:35:08.9 ... ± ... ... ± ... ... ± ... 14.96 ± 0.02 13.72± 0.01 12.79 ± 0.05 11.89± 0.08 8.70± 0.19 ... 0.65 ... I
AFGL490 182 03:25:49.50 +58:43:49.7 12.62 ± 0.02 11.53± 0.02 10.79± 0.02 9.79± 0.01 9.38± 0.01 9.00± 0.01 7.90 ± 0.01 4.11± 0.01 0.23 -0.69 ... II
AFGL490 183 03:25:52.39 +58:33:28.9 ... ± ... ... ± ... ... ± ... 14.61 ± 0.03 13.92± 0.02 13.41 ± 0.06 12.92± 0.12 ... ± ... ... -0.91 ... II
AFGL490 184 03:25:52.79 +58:32:22.9 15.59 ± 0.05 14.08± 0.04 13.00± 0.03 11.88 ± 0.01 11.40± 0.01 10.98 ± 0.01 10.37± 0.01 ... ± ... 0.58 -1.11 ... II
AFGL490 185 03:26:00.92 +58:28:28.4 14.93 ± 0.04 14.00± 0.04 13.56± 0.04 13.28 ± 0.01 12.99± 0.01 12.88 ± 0.04 12.38± 0.06 ... ± ... 0.27 -1.85 ... II
AFGL490 186 03:26:01.48 +58:40:21.1 16.91 ± 0.16 15.65± 0.13 15.08± 0.12 14.37 ± 0.01 13.90± 0.01 13.83 ± 0.05 13.09± 0.11 ... ± ... 0.64 -1.46 ... II
AFGL490 187 03:26:14.38 +58:46:29.2 15.65 ± 0.05 14.38± 0.05 13.78± 0.04 13.14 ± 0.01 12.83± 0.01 12.40 ± 0.02 11.86± 0.04 ... ± ... 0.64 -1.35 ... II
AFGL490 188 03:26:19.43 +58:46:00.1 ... ± ... 16.02± 0.18 15.24± 0.13 14.34 ± 0.01 14.02± 0.01 13.79 ± 0.08 13.13± 0.18 ... ± ... 0.53 -1.48 ... II
AFGL490 189 03:26:20.54 +58:42:41.1 12.55 ± 0.02 11.34± 0.02 10.47± 0.02 9.22± 0.01 8.72± 0.01 8.26± 0.01 7.50 ± 0.01 4.69± 0.01 0.28 -0.87 ... II
AFGL490 190 03:26:22.78 +58:56:39.5 14.88 ± 0.04 13.94± 0.04 13.43± 0.04 13.03 ± 0.01 12.63± 0.01 12.17 ± 0.02 11.15± 0.03 8.06± 0.05 0.21 -0.68 ... II
AFGL490 191 03:26:27.17 +58:48:24.1 15.58 ± 0.05 14.21± 0.04 13.42± 0.04 12.27 ± 0.01 11.83± 0.01 11.32 ± 0.01 10.42± 0.03 7.47± 0.08 0.63 -0.71 ... II
AFGL490 192 03:26:31.62 +58:51:25.1 15.24 ± 0.04 14.24± 0.04 13.78± 0.04 13.18 ± 0.01 12.82± 0.01 12.37 ± 0.02 11.66± 0.05 8.09± 0.16 0.35 -1.08 ... II
AFGL490 193 03:26:33.64 +58:50:53.3 15.06 ± 0.04 13.92± 0.04 13.36± 0.03 12.77 ± 0.01 12.54± 0.01 12.24 ± 0.02 11.88± 0.04 9.04± 0.18 0.47 -1.80 ... II
AFGL490 194 03:26:34.55 +58:57:25.4 15.13 ± 0.04 14.14± 0.03 13.60± 0.04 12.82 ± 0.01 12.28± 0.01 11.72 ± 0.01 10.21± 0.03 7.19± 0.05 0.23 0.13 ... II
AFGL490 195 03:26:35.50 +58:38:39.4 16.25 ± 0.09 14.77± 0.07 ... ± ... 13.26 ± 0.01 12.96± 0.01 12.70 ± 0.04 12.24± 0.05 9.66± 0.14 ... -1.68 ... II
AFGL490 196 03:26:38.59 +58:51:24.9 14.22 ± 0.03 13.00± 0.03 12.31± 0.02 11.51 ± 0.01 11.10± 0.01 10.76 ± 0.01 10.17± 0.01 7.19± 0.05 0.48 -1.31 ... II
AFGL490 197 03:26:42.64 +58:43:08.4 16.09 ± 0.07 14.27± 0.05 13.48± 0.03 12.70 ± 0.01 12.25± 0.01 11.80 ± 0.02 11.30± 0.03 7.80± 0.10 1.28 -1.22 ... II
AFGL490 198 03:26:43.30 +58:40:31.7 15.60 ± 0.06 13.91± 0.03 13.05± 0.03 12.06 ± 0.01 11.58± 0.01 11.28 ± 0.01 10.47± 0.03 7.10± 0.05 1.06 -1.05 ... II
AFGL490 199 03:26:44.06 +58:55:03.4 16.72 ± 0.13 16.07± 0.18 ... ± ... 14.74 ± 0.01 14.44± 0.02 14.14 ± 0.08 13.21± 0.17 ... ± ... ... -1.09 ... II
AFGL490 200 03:26:44.07 +58:43:08.4 16.04 ± 0.02 ... ± ... 13.60± 0.01 12.43 ± 0.01 11.99± 0.01 11.50 ± 0.01 10.47± 0.03 ... ± ... ... -0.59 ... II
AFGL490 201 03:26:44.45 +58:43:09.2 15.73 ± 0.01 ... ± ... 13.77± 0.01 12.95 ± 0.01 12.52± 0.01 11.79 ± 0.02 10.67± 0.03 ... ± ... ... -0.17 ... II
AFGL490 202 03:26:46.27 +58:38:51.2 16.61 ± 0.11 15.06± 0.07 14.33± 0.06 13.12 ± 0.01 12.62± 0.01 12.11 ± 0.02 11.38± 0.03 8.66± 0.11 0.96 -0.84 ... II
AFGL490 203 03:26:47.21 +58:43:37.9 15.81 ± 0.01 14.35± 0.01 13.66± 0.01 13.08 ± 0.01 12.89± 0.01 12.61 ± 0.03 12.15± 0.05 ... ± ... 0.84 -1.76 ... II
AFGL490 204 03:26:47.39 +58:55:38.3 14.05 ± 0.02 12.89± 0.02 12.31± 0.02 11.30 ± 0.01 10.86± 0.01 10.41 ± 0.01 9.43 ± 0.01 6.35± 0.04 0.48 -0.69 ... II
AFGL490 205 03:26:50.01 +58:49:45.5 17.58 ± 0.04 16.38± 0.03 15.62± 0.02 14.50 ± 0.01 14.06± 0.01 13.84 ± 0.08 13.09± 0.17 ... ± ... 0.37 -1.27 ... II
AFGL490 206 03:26:50.02 +58:52:31.6 15.20 ± 0.01 13.99± 0.01 13.42± 0.01 12.37 ± 0.01 11.97± 0.01 11.73 ± 0.02 11.15± 0.03 ... ± ... 0.57 -1.48 ... II
AFGL490 207 03:26:50.21 +58:45:25.3 ... ± ... ... ± ... ... ± ... 13.36 ± 0.05 12.49± 0.04 11.82 ± 0.06 10.68± 0.05 ... ± ... ... 0.18 ... II
AFGL490 208 03:26:50.48 +58:53:45.5 16.64 ± 0.03 15.43± 0.02 14.90± 0.02 14.25 ± 0.01 14.03± 0.01 13.92 ± 0.06 ... ± ... ... ± ... 0.62 ... ... II
AFGL490 209 03:26:50.98 +58:42:00.4 16.30 ± 0.01 14.34± 0.01 13.12± 0.01 11.50 ± 0.01 10.95± 0.01 10.49 ± 0.01 9.64 ± 0.02 6.64± 0.04 1.17 -0.73 ... II
AFGL490 210 03:26:51.06 +58:42:36.3 17.25 ± 0.03 15.80± 0.01 15.09± 0.01 13.79 ± 0.01 13.34± 0.01 13.06 ± 0.05 12.26± 0.07 ... ± ... 0.83 -1.12 ... II
–
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AFGL490 211 03:26:51.43 +58:53:17.6 13.62 ± 0.01 12.26± 0.01 11.85± 0.01 10.96 ± 0.01 10.65± 0.01 10.15 ± 0.01 9.52 ± 0.01 7.39± 0.06 0.79 -1.14 ... II
AFGL490 212 03:26:52.04 +58:53:17.7 15.97 ± 0.01 14.85± 0.01 14.35± 0.01 13.35 ± 0.02 12.81± 0.02 12.21 ± 0.02 11.23± 0.03 ... ± ... 0.49 -0.40 ... II
AFGL490 213 03:26:52.29 +58:54:05.5 14.28 ± 0.03 13.15± 0.03 12.56± 0.02 11.93 ± 0.01 11.70± 0.01 11.23 ± 0.01 10.37± 0.03 7.74± 0.09 0.42 -1.01 ... II
AFGL490 214 03:26:52.71 +58:41:24.0 13.87 ± 0.01 12.84± 0.01 12.42± 0.01 11.61 ± 0.01 11.24± 0.01 10.82 ± 0.01 9.94 ± 0.01 6.72± 0.04 0.41 -0.92 ... II
AFGL490 215 03:26:53.86 +58:48:17.6 15.28 ± 0.01 14.02± 0.01 13.52± 0.01 12.95 ± 0.01 12.74± 0.01 12.47 ± 0.02 12.02± 0.05 ... ± ... 0.70 -1.76 ... II
AFGL490 216 03:26:54.08 +58:47:51.6 16.77 ± 0.02 15.70± 0.01 15.13± 0.01 14.52 ± 0.01 14.35± 0.01 14.37 ± 0.08 ... ± ... ... ± ... 0.35 ... ... II
AFGL490 217 03:26:54.08 +58:40:36.6 17.18 ± 0.02 15.73± 0.02 14.84± 0.01 13.59 ± 0.01 13.21± 0.01 12.96 ± 0.04 12.42± 0.10 ... ± ... 0.65 -1.52 ... II
AFGL490 218 03:26:54.50 +58:47:36.4 17.84 ± 0.05 16.60± 0.03 16.00± 0.03 15.05 ± 0.02 14.74± 0.02 14.46 ± 0.10 13.68± 0.18 ... ± ... 0.58 -1.28 ... II
AFGL490 219 03:26:54.88 +58:53:24.9 14.57 ± 0.01 13.33± 0.01 12.76± 0.01 12.25 ± 0.01 11.96± 0.01 11.49 ± 0.01 10.85± 0.04 7.60± 0.08 0.61 -1.19 ... II
AFGL490 220 03:26:56.08 +58:41:53.0 17.94 ± 0.04 15.43± 0.01 13.80± 0.01 12.06 ± 0.01 11.46± 0.01 11.06 ± 0.01 10.30± 0.01 7.83± 0.11 1.65 -0.85 ... II
AFGL490 221 03:26:56.22 +58:43:33.3 17.05 ± 0.03 15.74± 0.01 15.10± 0.01 14.42 ± 0.01 14.09± 0.01 13.76 ± 0.07 ... ± ... ... ± ... 0.66 ... ... II
AFGL490 222 03:26:56.99 +58:39:50.2 16.17 ± 0.07 14.50± 0.06 13.56± 0.04 12.35 ± 0.01 11.86± 0.01 11.43 ± 0.01 10.53± 0.03 7.38± 0.06 0.97 -0.76 ... II
AFGL490 223 03:26:57.28 +58:41:18.7 15.65 ± 0.01 13.89± 0.01 12.77± 0.01 11.46 ± 0.01 10.90± 0.01 10.51 ± 0.01 9.84 ± 0.01 6.56± 0.03 0.94 -1.00 ... II
AFGL490 224 03:26:57.39 +58:42:36.0 15.51 ± 0.01 13.84± 0.01 12.80± 0.01 11.40 ± 0.01 10.89± 0.01 10.27 ± 0.01 9.61 ± 0.01 ... ± ... 0.87 -0.75 ... II
AFGL490 225 03:26:57.46 +58:42:33.8 ... ± ... ... ± ... 13.86± 0.01 11.47 ± 0.01 10.76± 0.01 10.23 ± 0.01 9.53 ± 0.01 7.00± 0.05 ... -0.64 ... II
AFGL490 226 03:26:57.81 +58:38:41.7 16.15 ± 0.08 14.17± 0.04 13.17± 0.03 11.99 ± 0.01 11.47± 0.01 11.04 ± 0.01 10.36± 0.02 8.39± 0.12 1.41 -0.98 ... II
AFGL490 227 03:26:59.11 +58:32:06.1 16.03 ± 0.07 14.58± 0.06 13.85± 0.04 13.01 ± 0.01 12.64± 0.01 12.17 ± 0.02 11.46± 0.03 9.10± 0.09 0.79 -1.04 ... II
AFGL490 228 03:27:00.05 +58:33:51.8 16.49 ± 0.11 14.86± 0.07 14.02± 0.05 13.27 ± 0.01 12.93± 0.01 12.35 ± 0.02 11.66± 0.03 8.03± 0.04 0.99 -0.95 ... II
AFGL490 229 03:27:00.78 +58:56:46.6 16.41 ± 0.10 15.59± 0.13 15.24± 0.13 14.30 ± 0.01 13.88± 0.01 13.54 ± 0.05 12.69± 0.08 ... ± ... 0.15 -1.01 ... II
AFGL490 230 03:27:00.92 +58:44:10.4 15.44 ± 0.01 14.00± 0.01 13.31± 0.01 12.69 ± 0.01 12.36± 0.01 12.05 ± 0.02 11.61± 0.04 ... ± ... 0.82 -1.59 ... II
AFGL490 231 03:27:01.65 +58:40:03.3 16.66 ± 0.12 14.92± 0.08 13.82± 0.06 12.49 ± 0.01 11.97± 0.01 11.65 ± 0.02 11.14± 0.03 ... ± ... 0.92 -1.32 ... II
AFGL490 232 03:27:02.06 +58:40:01.3 16.75 ± 0.15 14.93± 0.10 13.88± 0.04 12.38 ± 0.01 11.70± 0.01 11.07 ± 0.01 10.16± 0.02 7.23± 0.04 1.10 -0.30 ... II
AFGL490 233 03:27:02.85 +58:40:26.3 17.03 ± 0.02 15.62± 0.01 14.73± 0.01 13.90 ± 0.01 13.66± 0.01 13.57 ± 0.07 ... ± ... ... ± ... 0.60 ... ... II
AFGL490 234 03:27:03.54 +58:40:25.6 16.73 ± 0.02 14.57± 0.01 13.23± 0.01 11.68 ± 0.01 11.16± 0.01 10.76 ± 0.01 10.22± 0.03 7.01± 0.05 1.38 -1.17 ... II
AFGL490 235 03:27:03.82 +58:40:10.5 ... ± ... ... ± ... ... ± ... 15.29 ± 0.03 14.41± 0.02 14.04 ± 0.10 13.18± 0.09 ... ± ... ... -0.51 ... II
AFGL490 236 03:27:04.18 +58:38:40.8 ... ± ... ... ± ... ... ± ... 14.17 ± 0.01 13.49± 0.01 13.02 ± 0.05 12.31± 0.07 8.57± 0.12 ... -0.74 ... II
AFGL490 237 03:27:04.28 +58:40:30.8 18.04 ± 0.06 16.09± 0.02 14.97± 0.02 13.45 ± 0.01 12.80± 0.01 12.33 ± 0.03 11.75± 0.07 ... ± ... 1.24 -0.91 ... II
AFGL490 238 03:27:05.04 +58:51:34.4 15.53 ± 0.01 14.48± 0.01 13.92± 0.01 12.94 ± 0.01 12.32± 0.01 11.87 ± 0.02 11.00± 0.05 7.11± 0.05 0.32 -0.64 ... II
AFGL490 239 03:27:05.06 +58:51:30.9 15.73 ± 0.01 14.51± 0.01 13.92± 0.01 13.01 ± 0.01 12.56± 0.01 12.02 ± 0.02 11.20± 0.04 ... ± ... 0.58 -0.75 ... II
AFGL490 240 03:27:05.93 +58:35:11.9 15.82 ± 0.06 14.60± 0.06 14.07± 0.05 13.48 ± 0.01 13.20± 0.01 13.09 ± 0.04 12.44± 0.05 ... ± ... 0.62 -1.69 ... II
AFGL490 241 03:27:05.93 +58:36:35.6 ... ± ... ... ± ... 15.43± 0.15 14.38 ± 0.01 14.02± 0.01 13.63 ± 0.06 12.85± 0.07 ... ± ... ... -1.09 ... II
AFGL490 242 03:27:06.31 +58:38:21.2 ... ± ... ... ± ... 15.31± 0.14 14.11 ± 0.01 13.52± 0.01 13.02 ± 0.05 12.47± 0.06 ... ± ... ... -0.96 ... II
AFGL490 243 03:27:06.42 +58:40:15.3 17.33 ± 0.03 15.64± 0.01 14.72± 0.01 13.46 ± 0.01 13.04± 0.01 12.56 ± 0.05 11.93± 0.09 ... ± ... 1.00 -1.06 ... II
AFGL490 244 03:27:06.47 +58:28:52.3 16.34 ± 0.09 15.07± 0.08 14.49± 0.07 13.67 ± 0.01 13.28± 0.01 12.83 ± 0.04 12.27± 0.03 9.19± 0.10 0.64 -1.21 ... II
AFGL490 245 03:27:06.64 +58:39:59.4 ... ± ... ... ± ... ... ± ... 14.40 ± 0.03 13.92± 0.04 13.43 ± 0.09 12.69± 0.11 ... ± ... ... -0.88 ... II
–
25
–
Table 1—Continued
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 246 03:27:06.92 +58:38:20.7 ... ± ... ... ± ... ... ± ... 14.52 ± 0.02 14.12± 0.01 13.81 ± 0.09 13.07± 0.09 ... ± ... ... -1.19 ... II
AFGL490 247 03:27:07.54 +58:40:12.1 15.95 ± 0.01 14.22± 0.01 13.22± 0.01 11.90 ± 0.01 11.41± 0.01 11.15 ± 0.01 10.72± 0.04 ... ± ... 1.01 -1.53 ... II
AFGL490 248 03:27:07.57 +58:40:00.4 16.26 ± 0.10 14.32± 0.05 13.07± 0.03 11.50 ± 0.01 10.76± 0.01 10.26 ± 0.01 9.56 ± 0.03 6.67± 0.06 1.11 -0.64 ... II
AFGL490 249 03:27:08.00 +58:25:55.4 15.25 ± 0.04 14.00± 0.04 13.47± 0.03 12.34 ± 0.01 11.99± 0.01 11.48 ± 0.01 10.80± 0.01 8.67± 0.06 0.67 -1.03 ... II
AFGL490 250 03:27:08.53 +58:52:46.3 14.58 ± 0.01 13.37± 0.01 12.91± 0.01 12.35 ± 0.01 11.99± 0.01 11.58 ± 0.01 10.73± 0.03 8.07± 0.18 0.64 -0.98 ... II
AFGL490 251 03:27:08.84 +58:39:30.6 16.69 ± 0.15 14.33± 0.05 13.17± 0.03 11.96 ± 0.01 11.42± 0.01 10.93 ± 0.01 10.35± 0.01 7.91± 0.05 1.86 -0.99 ... II
AFGL490 252 03:27:09.42 +58:54:52.1 13.90 ± 0.03 12.62± 0.03 11.91± 0.02 10.87 ± 0.01 10.39± 0.01 9.86± 0.01 9.19 ± 0.01 6.38± 0.03 0.54 -0.89 ... II
AFGL490 253 03:27:09.88 +58:32:41.5 16.45 ± 0.11 15.22± 0.09 14.69± 0.09 13.86 ± 0.01 13.41± 0.01 12.94 ± 0.04 11.58± 0.03 7.98± 0.05 0.65 -0.24 ... II
AFGL490 254 03:27:10.98 +58:40:25.8 17.49 ± 0.04 15.39± 0.01 14.18± 0.01 12.63 ± 0.01 12.04± 0.01 11.45 ± 0.02 10.48± 0.02 ... ± ... 1.38 -0.37 ... II
AFGL490 255 03:27:11.52 +58:41:19.4 ... ± ... 17.27± 0.05 16.19± 0.03 15.02 ± 0.02 14.58± 0.02 14.14 ± 0.10 13.32± 0.16 ... ± ... 0.85 -0.89 ... II
AFGL490 256 03:27:11.55 +58:34:15.8 ... ± ... 15.33± 0.11 13.86± 0.04 12.69 ± 0.01 12.26± 0.01 11.87 ± 0.01 11.52± 0.03 8.70± 0.09 1.82 -1.49 ... II
AFGL490 257 03:27:13.40 +58:43:38.5 ... ± ... 17.03± 0.04 15.82± 0.02 14.55 ± 0.02 14.19± 0.01 13.71 ± 0.10 ... ± ... ... ± ... 1.45 ... ... II
AFGL490 258 03:27:14.86 +58:39:15.0 ... ± ... ... ± ... ... ± ... 13.22 ± 0.01 12.17± 0.01 11.47 ± 0.02 10.63± 0.03 8.64± 0.11 ... 0.08 ... II
AFGL490 259 03:27:15.39 +58:44:38.7 17.81 ± 0.04 16.13± 0.02 15.16± 0.02 13.91 ± 0.02 13.47± 0.04 12.77 ± 0.08 12.20± 0.08 ... ± ... 0.95 -0.81 ... II
AFGL490 260 03:27:15.49 +58:35:18.0 ... ± ... ... ± ... 14.93± 0.11 14.12 ± 0.01 13.76± 0.02 13.33 ± 0.06 12.92± 0.12 ... ± ... ... -1.44 ... II
AFGL490 261 03:27:15.57 +58:44:34.4 17.93 ± 0.04 16.31± 0.02 15.37± 0.03 14.06 ± 0.06 13.76± 0.08 ... ± ... ... ± ... ... ± ... 0.89 ... ... II
AFGL490 262 03:27:15.89 +58:41:10.3 17.35 ± 0.03 15.77± 0.01 14.83± 0.01 13.38 ± 0.01 12.90± 0.01 12.18 ± 0.03 11.23± 0.04 ... ± ... 0.81 -0.32 ... II
AFGL490 263 03:27:16.69 +58:29:00.0 ... ± ... ... ± ... 15.26± 0.14 14.13 ± 0.01 13.52± 0.01 12.81 ± 0.04 12.19± 0.05 8.90± 0.10 ... -0.57 ... II
AFGL490 264 03:27:16.91 +58:35:18.2 ... ± ... 14.59± 0.07 13.81± 0.05 12.67 ± 0.01 12.15± 0.01 11.68 ± 0.01 10.95± 0.03 8.02± 0.07 0.00 -0.88 ... II
AFGL490 265 03:27:17.50 +58:44:46.1 17.92 ± 0.03 15.61± 0.01 14.11± 0.01 12.23 ± 0.06 11.83± 0.03 11.13 ± 0.02 10.52± 0.05 ... ± ... 1.45 -0.81 ... II
AFGL490 266 03:27:19.30 +58:41:48.2 17.84 ± 0.04 15.78± 0.01 14.58± 0.01 13.08 ± 0.02 12.40± 0.01 11.61 ± 0.03 10.69± 0.04 ... ± ... 1.34 -0.06 ... II
AFGL490 267 03:27:20.30 +58:52:12.8 ... ± ... 17.49± 0.05 16.24± 0.06 14.61 ± 0.04 14.02± 0.05 13.61 ± 0.11 ... ± ... ... ± ... 0.83 ... ... II
AFGL490 268 03:27:22.10 +58:44:37.7 ... ± ... 18.40± 0.08 16.58± 0.03 15.16 ± 0.02 14.72± 0.02 14.79 ± 0.13 ... ± ... ... ± ... 2.66 ... ... II
AFGL490 269 03:27:22.57 +58:48:34.5 16.71 ± 0.01 15.73± 0.01 15.25± 0.01 14.55 ± 0.03 14.21± 0.06 ... ± ... ... ± ... ... ± ... 0.29 ... ... II
AFGL490 270 03:27:23.79 +58:41:10.6 18.28 ± 0.06 16.71± 0.02 15.85± 0.02 14.91 ± 0.02 14.68± 0.02 14.61 ± 0.09 ... ± ... ... ± ... 0.87 ... ... II
AFGL490 271 03:27:24.00 +58:46:20.5 18.57 ± 0.05 16.60± 0.02 15.26± 0.01 14.40 ± 0.01 14.14± 0.02 13.95 ± 0.10 ... ± ... ... ± ... 1.07 ... ... II
AFGL490 272 03:27:25.04 +58:43:27.7 ... ± ... ... ± ... ... ± ... 14.26 ± 0.05 12.98± 0.05 12.38 ± 0.11 11.66± 0.18 ... ± ... ... 0.03 ... II
AFGL490 273 03:27:25.04 +58:41:37.4 ... ± ... ... ± ... 16.67± 0.04 15.28 ± 0.02 14.91± 0.02 14.60 ± 0.13 13.84± 0.19 ... ± ... ... -1.20 ... II
AFGL490 274 03:27:26.59 +58:27:39.7 16.05 ± 0.08 14.38± 0.05 13.76± 0.04 13.16 ± 0.01 12.88± 0.01 12.47 ± 0.03 11.92± 0.04 9.71± 0.18 1.12 -1.38 ... II
AFGL490 275 03:27:27.30 +58:54:04.0 14.27 ± 0.03 13.17± 0.03 12.62± 0.03 11.70 ± 0.01 11.32± 0.01 10.81 ± 0.03 10.24± 0.04 ... ± ... 0.42 -1.13 ... II
AFGL490 276 03:27:27.91 +59:11:54.2 14.95 ± 0.06 14.49± 0.07 14.30± 0.07 14.10 ± 0.04 13.65± 0.11 ... ± ... ... ± ... ... ± ... 0.00 ... ... II
AFGL490 277 03:27:30.46 +58:48:23.5 18.51 ± 0.06 16.15± 0.01 14.69± 0.01 13.00 ± 0.01 12.31± 0.01 11.76 ± 0.08 10.89± 0.06 ... ± ... 1.58 -0.44 ... II
AFGL490 278 03:27:31.40 +58:35:23.3 15.52 ± 0.05 13.77± 0.04 12.98± 0.03 12.10 ± 0.01 11.63± 0.01 11.15 ± 0.01 10.42± 0.01 6.45± 0.03 1.21 -0.91 ... II
AFGL490 279 03:27:31.89 +58:31:56.6 15.68 ± 0.06 14.18± 0.05 13.57± 0.04 12.89 ± 0.01 12.51± 0.01 12.02 ± 0.02 11.10± 0.03 ... ± ... 0.95 -0.78 ... II
AFGL490 280 03:27:33.36 +58:47:40.7 16.87 ± 0.02 15.51± 0.01 14.64± 0.01 13.23 ± 0.06 12.57± 0.10 ... ± ... 10.94± 0.20 ... ± ... 0.54 ... ... II
–
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AFGL490 281 03:27:33.92 +58:56:03.1 13.91 ± 0.03 12.80± 0.02 12.08± 0.02 11.16 ± 0.01 10.72± 0.01 10.42 ± 0.01 9.74 ± 0.01 7.82± 0.10 0.27 -1.23 ... II
AFGL490 282 03:27:36.50 +58:48:05.6 16.71 ± 0.01 15.53± 0.01 14.87± 0.01 13.89 ± 0.06 13.48± 0.08 ... ± ... ... ± ... ... ± ... 0.44 ... ... II
AFGL490 283 03:27:38.48 +58:52:56.2 17.92 ± 0.05 16.44± 0.03 15.63± 0.02 14.82 ± 0.02 14.57± 0.02 ... ± ... 11.68± 0.05 ... ± ... 0.78 ... ... II
AFGL490 284 03:27:42.00 +59:01:21.9 15.12 ± 0.04 14.28± 0.05 13.89± 0.05 13.10 ± 0.01 12.58± 0.01 12.16 ± 0.02 11.21± 0.04 ... ± ... 0.15 -0.70 ... II
AFGL490 285 03:27:42.29 +58:47:52.2 ... ± ... 16.77± 0.04 15.44± 0.05 13.97 ± 0.13 13.34± 0.15 ... ± ... ... ± ... ... ± ... 0.87 ... ... II
AFGL490 286 03:27:42.82 +58:25:23.1 15.96 ± 0.08 14.49± 0.06 13.69± 0.04 12.56 ± 0.01 12.21± 0.01 11.63 ± 0.02 10.79± 0.02 7.94± 0.05 0.76 -0.77 ... II
AFGL490 287 03:27:42.84 +58:40:10.2 17.16 ± 0.05 15.90± 0.02 14.93± 0.02 14.33 ± 0.01 14.14± 0.01 14.21 ± 0.12 ... ± ... ... ± ... 0.27 ... ... II
AFGL490 288 03:27:43.76 +58:27:25.0 ... ± ... ... ± ... ... ± ... 14.79 ± 0.02 14.16± 0.02 13.83 ± 0.08 12.96± 0.09 ... ± ... ... -0.80 ... II
AFGL490 289 03:27:44.60 +58:47:05.4 14.09 ± 0.01 13.44± 0.01 13.24± 0.01 13.09 ± 0.07 12.40± 0.10 ... ± ... ... ± ... ... ± ... 0.03 ... ... II
AFGL490 290 03:27:46.19 +58:27:18.3 16.08 ± 0.08 14.23± 0.05 13.15± 0.03 11.79 ± 0.01 11.08± 0.01 10.74 ± 0.01 9.71 ± 0.01 6.57± 0.03 1.12 -0.53 ... II
AFGL490 291 03:27:48.17 +58:38:50.2 ... ± ... ... ± ... 15.25± 0.14 14.04 ± 0.01 13.68± 0.01 13.31 ± 0.06 12.66± 0.12 ... ± ... ... -1.25 ... II
AFGL490 292 03:27:49.22 +58:37:01.5 16.20 ± 0.09 14.78± 0.07 13.83± 0.05 12.97 ± 0.01 12.78± 0.01 12.50 ± 0.03 12.15± 0.05 8.24± 0.07 0.56 -1.88 ... II
AFGL490 293 03:27:50.24 +58:49:18.8 17.36 ± 0.02 15.73± 0.01 14.94± 0.01 14.12 ± 0.01 13.80± 0.01 13.52 ± 0.09 ... ± ... ... ± ... 1.03 ... ... II
AFGL490 294 03:27:53.11 +58:27:10.3 14.46 ± 0.03 12.82± 0.03 12.16± 0.02 11.70 ± 0.01 11.48± 0.01 11.18 ± 0.01 10.85± 0.02 5.78± 0.01 1.09 -1.84 ... II
AFGL490 295 03:27:53.92 +59:01:20.2 15.94 ± 0.08 14.84± 0.09 14.38± 0.08 13.71 ± 0.01 13.39± 0.01 13.04 ± 0.05 12.48± 0.11 ... ± ... 0.49 -1.42 ... II
AFGL490 296 03:27:55.29 +58:40:16.4 16.80 ± 0.02 15.10± 0.01 14.08± 0.01 13.17 ± 0.01 12.70± 0.01 12.40 ± 0.02 11.58± 0.03 8.01± 0.07 0.91 -1.06 ... II
AFGL490 297 03:27:56.12 +58:49:39.5 18.44 ± 0.04 16.67± 0.03 15.58± 0.01 14.87 ± 0.02 14.58± 0.02 14.57 ± 0.14 ... ± ... ... ± ... 0.98 ... ... II
AFGL490 298 03:27:58.50 +58:58:34.2 13.16 ± 0.02 12.13± 0.02 11.44± 0.02 10.38 ± 0.01 9.98± 0.01 9.65± 0.01 8.83 ± 0.01 ... ± ... 0.16 -1.09 ... II
AFGL490 299 03:27:59.23 +59:01:24.6 14.17 ± 0.03 13.14± 0.03 12.73± 0.03 12.14 ± 0.01 11.84± 0.01 11.50 ± 0.01 10.67± 0.03 ... ± ... 0.42 -1.16 ... II
AFGL490 300 03:28:04.88 +58:59:34.7 ... ± ... 14.22± 0.04 13.87± 0.05 13.56 ± 0.01 13.28± 0.01 12.81 ± 0.07 12.15± 0.14 ... ± ... 0.00 -1.18 ... II
AFGL490 301 03:28:05.02 +58:39:59.3 16.70 ± 0.14 14.83± 0.07 13.85± 0.06 12.65 ± 0.01 12.25± 0.01 11.89 ± 0.02 11.48± 0.05 7.53± 0.11 1.24 -1.49 ... II
AFGL490 302 03:28:05.84 +58:40:02.5 ... ± ... 15.23± 0.02 14.38± 0.01 13.35 ± 0.01 12.84± 0.01 12.40 ± 0.03 11.49± 0.05 7.75± 0.13 0.07 -0.72 ... II
AFGL490 303 03:28:06.37 +58:44:56.3 16.76 ± 0.01 15.60± 0.01 14.93± 0.01 14.32 ± 0.01 14.09± 0.01 13.99 ± 0.07 ... ± ... ... ± ... 0.40 ... ... II
AFGL490 304 03:28:13.70 +58:31:16.5 ... ± ... ... ± ... 14.59± 0.08 12.17 ± 0.01 11.25± 0.01 10.68 ± 0.02 10.04± 0.03 6.31± 0.05 ... -0.45 ... II
AFGL490 305 03:28:14.61 +58:29:37.5 11.63 ± 0.02 10.67± 0.02 9.43± 0.02 7.39± 0.01 6.49± 0.01 5.91± 0.01 5.19 ± 0.01 4.07± 0.01 0.00 -0.36 ... II
AFGL490 306 03:28:15.64 +58:31:10.3 16.67 ± 0.14 14.73± 0.06 13.66± 0.04 12.47 ± 0.01 12.04± 0.02 11.41 ± 0.04 10.95± 0.04 ... ± ... 1.27 -1.04 ... II
AFGL490 307 03:28:15.75 +58:31:27.3 ... ± ... 14.03± 0.04 11.15± 0.02 7.99± 0.01 7.13± 0.01 6.11± 0.01 5.34 ± 0.01 2.38± 0.01 3.88 0.26 ... II
AFGL490 308 03:28:17.77 +58:51:11.3 16.14 ± 0.01 15.25± 0.01 14.85± 0.01 14.24 ± 0.01 13.98± 0.01 13.80 ± 0.14 ... ± ... ... ± ... 0.23 ... ... II
AFGL490 309 03:28:19.47 +58:59:05.2 16.38 ± 0.10 15.49± 0.11 15.19± 0.13 14.53 ± 0.01 14.33± 0.02 14.04 ± 0.13 13.28± 0.12 ... ± ... 0.29 -1.40 ... II
AFGL490 310 03:28:20.19 +58:51:56.3 12.54 ± 0.01 11.89± 0.01 11.54± 0.01 10.65 ± 0.01 10.33± 0.01 9.93± 0.01 8.86 ± 0.01 5.52± 0.01 0.00 -0.79 ... II
AFGL490 311 03:28:20.67 +59:01:28.4 13.87 ± 0.02 12.80± 0.02 12.14± 0.02 11.06 ± 0.01 10.52± 0.01 10.04 ± 0.01 9.16 ± 0.01 ... ± ... 0.26 -0.67 ... II
AFGL490 312 03:28:21.54 +59:00:47.2 15.89 ± 0.06 15.22± 0.08 14.87± 0.10 14.20 ± 0.01 13.93± 0.01 13.73 ± 0.06 13.19± 0.09 ... ± ... 0.00 -1.69 ... II
AFGL490 313 03:28:21.83 +58:57:45.2 15.68 ± 0.06 14.80± 0.06 14.31± 0.06 13.68 ± 0.01 13.38± 0.01 13.07 ± 0.05 12.42± 0.07 ... ± ... 0.12 -1.39 ... II
AFGL490 314 03:28:23.92 +58:32:48.4 14.96 ± 0.04 ... ± ... 12.48± 0.02 11.39 ± 0.01 10.99± 0.01 10.66 ± 0.01 9.87 ± 0.01 6.68± 0.03 ... -1.11 ... II
AFGL490 315 03:28:24.43 +58:32:52.9 17.06 ± 0.18 ... ± ... 15.32± 0.15 14.34 ± 0.02 13.90± 0.03 13.47 ± 0.06 12.64± 0.06 ... ± ... ... -0.89 ... II
–
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AFGL490 316 03:28:24.43 +59:02:39.5 14.77 ± 0.03 13.81± 0.04 13.31± 0.04 12.62 ± 0.01 12.15± 0.01 11.68 ± 0.01 10.90± 0.02 ... ± ... 0.22 -0.87 ... II
AFGL490 317 03:28:24.64 +58:55:04.6 15.89 ± 0.07 15.05± 0.08 14.52± 0.08 13.95 ± 0.02 13.52± 0.02 13.14 ± 0.12 11.87± 0.09 ... ± ... 0.02 -0.49 ... II
AFGL490 318 03:28:25.68 +58:32:51.1 16.35 ± 0.10 14.49± 0.05 13.38± 0.03 12.55 ± 0.01 11.89± 0.01 11.22 ± 0.01 10.22± 0.01 6.31± 0.03 1.09 -0.16 ... II
AFGL490 319 03:28:26.04 +59:00:25.4 12.14 ± 0.02 11.57± 0.02 10.96± 0.02 10.06 ± 0.01 9.51± 0.01 8.72± 0.01 7.21 ± 0.01 ... ± ... 0.00 0.45 ... II
AFGL490 320 03:28:26.33 +59:01:12.8 15.75 ± 0.06 15.04± 0.07 14.52± 0.07 14.08 ± 0.01 13.83± 0.01 13.40 ± 0.05 13.01± 0.09 ... ± ... 0.00 -1.57 ... II
AFGL490 321 03:28:27.31 +59:05:53.3 14.64 ± 0.03 13.76± 0.03 13.29± 0.04 12.84 ± 0.01 12.51± 0.01 12.15 ± 0.02 11.55± 0.04 ... ± ... 0.14 -1.34 ... II
AFGL490 322 03:28:28.86 +58:35:13.0 ... ± ... 15.03± 0.08 13.89± 0.05 12.78 ± 0.01 12.37± 0.01 11.95 ± 0.01 11.45± 0.04 8.76± 0.07 1.12 -1.30 ... II
AFGL490 323 03:28:34.39 +58:36:43.5 17.11 ± 0.20 15.40± 0.11 14.39± 0.07 13.23 ± 0.01 12.67± 0.01 12.34 ± 0.02 11.87± 0.04 8.30± 0.18 0.97 -1.32 ... II
AFGL490 324 03:28:35.15 +58:34:50.1 16.99 ± 0.20 15.61± 0.14 15.22± 0.14 14.12 ± 0.01 13.56± 0.01 13.02 ± 0.04 12.32± 0.05 ... ± ... 0.81 -0.77 ... II
AFGL490 325 03:28:38.65 +58:33:03.3 16.00 ± 0.08 14.52± 0.06 13.54± 0.04 12.42 ± 0.01 11.95± 0.01 11.63 ± 0.01 10.94± 0.02 7.83± 0.05 0.62 -1.17 ... II
AFGL490 326 03:28:38.85 +58:30:53.9 16.45 ± 0.10 14.86± 0.07 14.17± 0.06 13.58 ± 0.01 13.23± 0.01 12.71 ± 0.05 12.10± 0.05 8.98± 0.12 1.04 -1.11 ... II
AFGL490 327 03:28:46.62 +58:31:44.5 15.02 ± 0.04 13.63± 0.03 12.80± 0.02 12.23 ± 0.01 11.31± 0.01 10.70 ± 0.01 9.47 ± 0.01 5.63± 0.01 0.62 0.26 ... II
AFGL490 328 03:28:50.35 +58:25:24.7 15.87 ± 0.07 14.54± 0.06 14.09± 0.05 13.49 ± 0.01 13.22± 0.01 12.78 ± 0.04 12.31± 0.06 9.33± 0.19 0.77 -1.44 ... II
AFGL490 329 03:28:50.42 +58:34:48.7 15.16 ± 0.04 13.74± 0.03 12.95± 0.03 11.81 ± 0.01 11.27± 0.01 10.91 ± 0.01 10.22± 0.02 7.20± 0.04 0.70 -1.05 ... II
AFGL490 330 03:28:51.76 +58:34:10.0 16.47 ± 0.10 15.36± 0.09 14.49± 0.06 13.63 ± 0.01 13.19± 0.01 12.75 ± 0.03 11.75± 0.05 8.53± 0.05 0.12 -0.70 ... II
AFGL490 331 03:28:53.81 +58:33:06.6 15.67 ± 0.06 14.37± 0.05 13.71± 0.04 13.07 ± 0.01 12.69± 0.01 12.30 ± 0.02 11.75± 0.06 ... ± ... 0.63 -1.32 ... II
AFGL490 332 03:28:55.32 +58:24:52.7 15.71 ± 0.06 14.46± 0.05 13.99± 0.05 13.53 ± 0.01 13.13± 0.01 12.99 ± 0.06 12.28± 0.06 9.41± 0.20 0.68 -1.47 ... II
AFGL490 333 03:28:57.91 +58:40:50.3 14.99 ± 0.04 14.01± 0.05 13.36± 0.04 12.78 ± 0.01 12.50± 0.01 12.11 ± 0.03 11.34± 0.04 7.87± 0.11 0.14 -1.17 ... II
AFGL490 334 03:28:58.86 +58:32:32.6 16.07 ± 0.08 14.70± 0.06 14.11± 0.06 13.42 ± 0.01 13.09± 0.01 12.74 ± 0.03 12.15± 0.06 9.02± 0.14 0.81 -1.37 ... II
AFGL490 335 03:28:58.90 +58:50:47.4 15.06 ± 0.04 14.40± 0.05 13.97± 0.05 13.72 ± 0.01 13.41± 0.01 13.44 ± 0.07 ... ± ... ... ± ... 0.00 ... ... II
AFGL490 336 03:29:01.00 +58:30:32.1 13.81 ± 0.02 12.73± 0.02 12.05± 0.02 11.20 ± 0.01 10.70± 0.01 10.59 ± 0.01 9.92 ± 0.01 6.18± 0.03 0.25 -1.46 ... II
AFGL490 337 03:29:04.43 +58:36:17.5 17.00 ± 0.16 15.53± 0.10 14.76± 0.08 13.72 ± 0.01 13.04± 0.01 12.48 ± 0.02 11.54± 0.04 8.43± 0.07 0.80 -0.36 ... II
AFGL490 338 03:29:07.25 +58:48:37.2 15.10 ± 0.04 14.09± 0.04 13.72± 0.04 12.98 ± 0.01 12.70± 0.01 12.20 ± 0.02 11.37± 0.04 ... ± ... 0.43 -0.96 ... II
AFGL490 339 03:29:08.95 +58:31:04.0 15.67 ± 0.06 14.34± 0.05 13.65± 0.04 12.83 ± 0.01 12.46± 0.01 12.03 ± 0.02 11.15± 0.03 7.65± 0.06 0.64 -0.91 ... II
AFGL490 340 03:29:19.32 +58:31:55.7 ... ± ... ... ± ... 13.68± 0.05 13.01 ± 0.01 12.66± 0.01 12.25 ± 0.03 11.56± 0.03 ... ± ... ... -1.17 ... II
AFGL490 341 03:29:19.79 +58:31:54.6 ... ± ... ... ± ... 14.36± 0.06 12.81 ± 0.01 12.07± 0.01 11.89 ± 0.02 11.33± 0.05 7.78± 0.05 ... -1.23 ... II
AFGL490 342 03:29:22.43 +58:29:20.4 14.81 ± 0.06 14.15± 0.08 13.89± 0.07 13.54 ± 0.03 12.87± 0.04 13.59 ± 0.17 ... ± ... ... ± ... 0.00 ... ... II
AFGL490 343 03:29:24.98 +58:36:22.6 16.41 ± 0.10 15.41± 0.10 14.66± 0.08 13.63 ± 0.01 13.10± 0.01 12.83 ± 0.05 12.35± 0.11 ... ± ... 0.08 -1.42 ... II
AFGL490 344 03:29:38.31 +58:33:27.2 ... ± ... ... ± ... 15.14± 0.12 14.21 ± 0.01 13.62± 0.01 13.27 ± 0.06 12.72± 0.10 9.43± 0.19 ... -1.17 ... II
AFGL490 345 03:29:40.51 +59:06:55.6 16.93 ± 0.16 15.71± 0.14 15.04± 0.12 14.26 ± 0.01 14.08± 0.01 13.68 ± 0.06 13.34± 0.14 ... ± ... 0.49 -1.73 ... II
AFGL490 346 03:29:50.05 +58:58:36.6 ... ± ... ... ± ... ... ± ... 14.27 ± 0.02 13.58± 0.02 12.99 ± 0.06 11.95± 0.10 ... ± ... ... -0.19 ... II
AFGL490 347 03:30:05.52 +58:57:55.3 16.49 ± 0.11 15.71± 0.14 15.08± 0.12 14.61 ± 0.01 14.30± 0.02 13.81 ± 0.08 13.02± 0.12 ... ± ... 0.00 -0.99 ... II
AFGL490 348 03:25:42.40 +58:57:29.9 15.26 ± 0.05 14.39± 0.05 14.05± 0.06 13.88 ± 0.01 13.77± 0.01 13.71 ± 0.08 12.75± 0.07 8.68± 0.07 0.25 -1.59 ... II*
AFGL490 349 03:26:00.10 +58:37:05.0 12.34 ± 0.02 11.93± 0.02 11.73± 0.02 11.56 ± 0.01 11.52± 0.01 11.31 ± 0.01 10.68± 0.02 8.33± 0.07 0.00 -1.81 ... II*
AFGL490 350 03:26:13.88 +59:01:03.1 13.67 ± 0.02 12.82± 0.02 12.50± 0.02 12.24 ± 0.01 12.19± 0.01 11.77 ± 0.01 10.76± 0.01 8.03± 0.03 0.23 -1.09 ... II*
–
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Table 1—Continued
Region Name Index R.A.a Decl.a J H KS [3.6] [4.5] [5.8] [8.0] [24] AK
b αIRAC
c Class(G09) Class
AFGL490 351 03:26:27.53 +58:40:57.2 15.53 ± 0.05 14.38± 0.05 14.00± 0.05 13.53± 0.01 13.44± 0.01 13.26 ± 0.05 12.53± 0.12 7.86± 0.11 0.58 -1.70 ... II*
AFGL490 352 03:26:35.15 +58:44:51.0 15.79 ± 0.06 14.47± 0.05 13.88± 0.04 13.51± 0.01 13.39± 0.01 13.23 ± 0.04 13.11± 0.16 7.27± 0.08 0.72 -2.36 ... II*
AFGL490 353 03:26:52.72 +58:42:23.5 16.08 ± 0.01 14.47± 0.01 13.76± 0.01 13.16± 0.01 13.03± 0.01 12.83 ± 0.04 11.92± 0.04 7.76± 0.05 1.07 -1.43 ... II*
AFGL490 354 03:27:14.32 +58:40:12.7 ... ± ... 16.08± 0.04 14.37± 0.01 13.07± 0.01 12.78± 0.01 12.59 ± 0.03 12.51± 0.07 7.69± 0.06 2.75 -2.20 ... II*
AFGL490 355 03:27:31.14 +58:56:25.0 14.26 ± 0.03 13.43± 0.03 13.10± 0.03 12.57± 0.01 12.51± 0.01 12.38 ± 0.03 12.31± 0.14 7.62± 0.05 0.18 -2.52 ... II*
AFGL490 356 03:27:59.33 +58:31:10.7 ... ± ... ... ± ... ... ± ... 12.77± 0.01 12.66± 0.01 12.42 ± 0.03 11.96± 0.04 7.21± 0.04 ... -1.89 ... II*
AFGL490 357 03:28:09.50 +58:34:45.2 13.20 ± 0.02 12.19± 0.03 11.66± 0.03 11.27± 0.01 11.15± 0.01 11.05 ± 0.02 10.89± 0.04 8.11± 0.11 0.29 -2.40 ... II*
AFGL490 358 03:28:14.57 +58:30:15.5 ... ± ... ... ± ... 13.14± 0.04 12.73± 0.01 12.70± 0.01 12.62 ± 0.07 12.45± 0.07 8.66± 0.11 ... -2.51 ... II*
AFGL490 359 03:28:17.02 +58:44:53.5 11.21 ± 0.01 10.91± 0.01 10.67± 0.01 10.59± 0.01 10.49± 0.01 10.30 ± 0.02 9.55± 0.07 6.01± 0.05 0.00 -1.64 ... II*
AFGL490 360 03:28:34.41 +58:30:07.3 15.72 ± 0.06 14.59± 0.06 14.13± 0.05 13.75± 0.02 13.34± 0.01 13.48 ± 0.07 12.95± 0.12 8.58± 0.10 0.55 -2.04 ... II*
AFGL490 361 03:28:57.77 +58:42:07.4 12.24 ± 0.02 11.69± 0.02 11.52± 0.02 11.45± 0.01 11.37± 0.01 11.17 ± 0.02 10.47± 0.04 7.47± 0.09 0.00 -1.72 ... II*
AFGL490 362 03:29:04.39 +58:31:08.5 ... ± ... 15.83± 0.13 14.52± 0.07 13.17± 0.01 12.70± 0.01 12.32 ± 0.03 12.10± 0.05 9.07± 0.11 1.32 -1.61 ... II*
AFGL490 363 03:29:25.19 +58:33:24.2 16.49 ± 0.11 14.58± 0.05 13.52± 0.03 12.65± 0.01 12.01± 0.01 12.08 ± 0.03 11.46± 0.05 7.90± 0.14 1.23 -1.61 ... II*
aJ2000 coordinates
bOnly provided for sources with valid JHKS or HK[3.6][4.5] photometry.
cExtinction is not accounted for in these values. High extinction can bias αIRAC to higher values.
dRejected as a member in this work.
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Table 2. Median Position and Membership of Cluster Cores
Core Members Right Ascension Declination Area (pc2)
1 219 51.819 58.747 8.917
2 6 51.717 58.890 0.1017
3 5 52.074 58.848 0.4991
4 5 52.061 58.520 0.0818
–
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Table 3. AFGL 490 Membership Statistics, Previous vs. Expanded Surveys
Survey Ncores Lcrit (pc) Total YSOs Class I Class II Class II / Class I
All Core(s) Bkgda All Core(s) Bkgda All Core(s) Bkgda All Core(s) Bkgda
Gutermuth et al. (2009) 2 0.241 161 130 31 36 32 4 125 98 27 3.5 3.1 6.8
Expanded 1 0.319 360 219 141 57 47 10 303 172 131 5.3 3.7 13.1
aBackground here refers to YSOs in the region not considered part of the cluster (not field stars), in keeping with Table 5 by Gutermuth et al. (2009)
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Table 4. Cluster Core Comparison, Gutermuth et al. (2009) vs. AFGL 490
Property 25th Percentile Median 75th Percentile Expanded Survey
No. Class I 3 6 9 47
No. Class II 14 21 46 172
No. YSOs 20 26 55 219
No. Class II/No. Class I 2.0 3.7 8.0 3.7
Effective Radius Rhull (pc) 0.26 0.39 0.56 1.68
Aspect Ratio 1.59 1.82 2.20 2.07
Mean Surface Density (pc−2) 30 60 120 24.1
Mean AK 0.6 0.8 1.1 0.87
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Fig. 1.— Coverage of IRAC (background image, outlines in white), overlaid with the original
IRAC coverage in Gutermuth et al. (2009) (orange), SQIID JHK coverage (blue), and ex-
panded MIPS 24 µm coverage (green). For the color image, blue is 3.6 µm, green is 4.5 µm,
and red is 8.0 µm.
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Fig. 2.— SQIID (solid) and 2MASS (dot-dashed) source counts at different magnitudes, by
wavelength, for the SQIID-observed region of the overall survey. Vertical lines show com-
pleteness for each data set, with SQIID showing 90% and 2MASS showing 99% completeness.
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Fig. 3.— Plot of the magnitude residuals from the merged SQIID and 2MASS catalogue. The
x-axis plots the 2MASS magnitudes, while the y-axis plots the difference between 2MASS
and SQIID magnitudes. Dotted lines mark the saturation point for SQIID at J=10, H=10,
and KS=9.5 magnitudes.
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Fig. 4.— Color-color diagram for the data used here, plotting [4.5] vs. [4.5]-[8.0], used in
identifying AGN.
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Fig. 5.— Color-color diagram for the data used here, plotting [3.6]-[4.5] vs. [4.5]-[5.8],
used in isolating unresolved shock emission knots, sources with structured PAH emission
contamination, and Class I YSOs.
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Fig. 6.— Color-color diagram for the data used here, plotting [3.6]-[5.8] vs. [4.5]-[8.0],
used in identifying both PAH galaxies and Class II sources (plotted here with Class I YSOs
included).
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Fig. 7.— Contours of near-IR extinction from dust, beginning with AV = 5 and increasing
at intervals of 2 magnitudes. The positions of YSOs are overlaid, with Class I and Class II
sources represented in black and red, respectively. The intermediate-mass star AFGL 490,
embedded within the cloud, and variable star CE Cam, which is exposed, are plotted in blue.
Dark grey line delineates IRAC field of view.
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Fig. 8.— Surface density map of YSOs, as determined from adaptively smoothing over the
nearest six neighbors. Greyscale is chosen such that 0 YSOs per square parsec is white and
200 is black. Contours are overplotted, increasing at intervals of 1σ (σ = 50% in the case of
n = 6) from the next highest level (Casertano & Hut 1985). Dark grey line delineates IRAC
field of view.
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Fig. 9.— Histograms of nearest neighbor YSO spacings, by class. Dot-dashed lines show the
median nearest neighbor length in parsecs.
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Fig. 10.— Cumulative distribution of MST branch lengths for the YSOs in the region
(asterisks). The solid line segments are an approximation of the CDF; the steeply-sloped
line corresponds to the denser region, while the shallowly-sloped line corresponds to the more
isolated region. The convergence of these two lines corresponds to a length which becomes
the threshold branch length Lcrit (dot-dashed line).
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Fig. 11.— The complete MST, with connections less than the threshold length Lcrit in black.
Cluster cores are overlaid in color. The large cluster core in the middle includes 219 YSOs,
and is the only core to be large enough to be considered according to the method followed
in Gutermuth et al. (2009). In the surrounding cores, one has six and the others have five
members.
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Fig. 12.— YSO surface density vs. gas column density, with Class I YSOs in red and Class
II YSOs in grey. YSO surface density is computed for each source by finding the NN11
surface density at the source’s position. Gas column density is measured from the extinction
map at each source’s position. Areas overlaid with hashmarks are regions where AV is less
than 1 and the angular surface density of sources is less than 7 per square degree (0.028,
below the bottom axis limit). The green and blue lines are fits to equivalent gas and YSO
surface density measurements from surveys of the MonR2 and Ophiuchus molecular clouds,
respectively (Gutermuth et al. 2011).
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Fig. 13.— Reproduction of Figure 9 of Kirk & Myers (2011), a sample of four clusters whose
cluster cores were determined in the same manner as this paper (black dots), with the AFGL
490 cluster core data overplotted (red square). The Trapezium cluster in Orion, an example
of a cluster with high mass contrast and centrally-located massive members, is plotted for
comparison and can be seen as the outlier to the top (blue dot); Taurus and ChaI, whose
most massive members are far from their median center, are the outliers to the right. The
x-axis plots the ratio of the radial offset of the most massive star to the median of the radial
offsets of the known members in that cluster core; the y-axis plots the ratio of the mass of
the most massive member to the median mass of the cluster core members. Dotted lines
show 25th and 75th percentile values from simulations, while the dashed line shows 50th
percentile (Kirk & Myers 2011). Here, AFGL 490 is assumed to be 9 M⊙ (Schreyer et al.
2006), while the median mass is assumed to be 0.5 M⊙.
